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PREFACE 

The designing and colouring of cloths, which are composed of one series 
of warp and one series of weft threads, are exhaustively treated in the 
accompanjning book, entitled '' Textile Design and Colour, Elementary 
Weaves and Figured Fabrics/' This book forms a continuation of the 
subject, and decJs in an equally complete manner with compoimd and 
special cloths in whidh two or more series of threads are employed in 
one or both directions, or which are produced in specicJ methods. There 
is no separate section on colour, but the principles upon which colours 
are applied to the various classes of cloths are described and illustrated. 

Many branches of Textile Design need specialisation, and with this 
object in view, and as an aid to the adequate treatment of each branch, 
a large proportion of the matter contained in this work has been specially 
prepared in the form of separate serial articles which have appeared in 
textile journals. The chapters on double cloths, special classes of double 
cloths, wadded and centre-stitched double cloths and treble cloths, on 
lappet and swivel weavmg and designing, and on plain and figured warp 
pile fabrics, and book-harness muslins, have been published in the 
Textile Manufacturer ; the sections on extra weft and extra warp figuring, 
and gauze and leno fabrics in the Textile Recorder ; while portions of 
the chapters on weft pile fabrics and Turkish towelling structures have 
appeared in Cotton (U.S.A.). In re-issuing the matter in book form, 
most of the original illustrations have been used, but new examples 
have been introduced and the text has been carefully revised. Further, 
in order to make the book a complete work on the design and structure 
of compound and specicJ cloths, chapters have been added on weft and 
warp-backed cloths, imitation backed fabrics, and backed cloths with 
wadding threads ; on damasks, tapestry and upholstery cloths, ingrain 
carpets, fancy toilet and quilt fabrics, Brussels, Wilton, Tapestry, and 
Axminster pile carpets, etc. 

SpecifiJ jacquard and harness mountings, such as sectional jacquard 
arrangements, pressure and split harness mountings, self-twilling, double- 
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cloth, twin, and pile carpet jacquards, inverted hook machines, jacquards 
with working comber-boards, and gauze and Madras mountings, are 
fully described and illustrated, as are also the special mechanisms used 
in weaving lappet, swivel, and Turkish towelling fabrics. The book 
contains 461 figures, which embody over 2,000 designs, diagrams, and 
representations of woven fabrics. 

The writer wishes to express his indebtedness to several textile 
engineering firms and many friends for the willingness with which they 
have placed information at his disposal, and to the publishers and 
printers for their attention to his wishes in the preparation of the book. 

W. W. 

Glasgow, December, 1912. 
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ADVANCED TEXTILE DESIGN 

CHAPTER I 
BACKED CLOTHS 

Introdnotion of Extra Threads— Principles of Tying or Stitching. Weft Backed Cloths— Method 
of Designing— Reversible Weft-backed Weaves— Methods of Weft-Backing Standard 
Twill and Hopsack Weaves— Warp-Face Weaves Backed with Weft— Method of Selecting 
Weft Tie»— Special Examples of Weft - Backing. Warp- Backed Cloths— Method of 
Designing- Reversible Warp-Backed Weaves— Beaming and Drafting Warp-Backed 
Designs— Methods of Warp-Backing Standard Weaves— Method of Selecting Warp Ties— 
Special Examples of Warp-Backing — Comparative Setting of Backed Cloths. Imittdion 
or Pseudo- Backed Cloths— JimteA,ion Weft Backing— Imitation Warp Baokmg. Backed 
Cloths with Wadding Threads— Vfelt-BwiksA and Warp-Wadded Designs— Warp-Baoked 
and Weft-Wadded Designs. 

Introduction off Extra Threads.— The backed, double, treble, etc., principles of 
constniction are employed for the purpose of increasing the warmth-retaining 
qualities of a cloth, and in order to secure greater weight and substance than can be 
acquired in a single structure which is equally fine on the surface. A heavy single 
cloth can only be made by using thick yarns, in conjunction with which it is necessary 
to employ only a comparafively few threads per unit space. A heavy single texture 
is therefore obliged to be somewhat coarse in appearance. By interweaving extra 
weft, or extra warp, or both extra weft and extra warp threads on the underside of 
a cloth, it is possible to obtain any desired weight combined ¥^th the fine surface 
appearance of a light single fabric. 

In addition to being employed for the sole purpose of giving greater weight and 
Bubfiltazice^to a cloth, extra threads are very frequently introduced for ornamental 
purposes only, the additional weight of the threads being of no account, while 'in 
other cases they are introduced both for weight and ornamentation. In order that 
comparisons may be made, three classes of cloths are represented in Fig. 1, which are 
illustrative of the three reasons for introducing extra threads. A shows the face 
and B the underside of a warp-backed trousering fabric, in which the extra threads 
are introduced only to give additional weight and substance ; C shows the face, and 
D the underside of an extra-warp figured dress texture, in which the extra threads 
are solely for the purpose of ornamentation ; while E and F show the two sides 
of a figured double-cloth reversible rug structure, in which the extra threcuis serve 
both for weight and ornamentation. 

When the extra threads are inserted solely to give additional weight, the idea 

is to employ them in forming a back to a face fabric ; and one of the advantages of 

the backed, double, treble, etc., systems of construction is that the extra weight can 

be obtained in an economical manner, since material which is inferior to the face 

yams may be used on the underside. Backed cloths are constructed on both the 

extra weft and the extra warp principle ; a cloth consisting in the former case of 

1 



2 ADVANCED TEXTILE DESIGN 

two aeries of weft threads and one series of warp threads, and in the latter of two 
series of warp threads, and one series of weft threads. Double cloths are composed 
of two series both of weft and warp threads, and treble cloths of three series ; while 
there are other structures which consist of three series of threads in one direction 
and two series of threads in the other direction.* Cloths are not limited to three 
series of threads in one or both directions, but it is only in special cases that a 
greater number of aeries is employed. 

Principles of IVil^ or StitcMng.— When extra yams are employed for weight- 
giving purposes, it is very im- 
portant that the threads on the 
underside are bound to the face- 
texture with the proper degree 
of firmnesa, and that they are 
* ^ entirely invisible from the face 

side of the cloth. There are 
many features in tying or stitch- 
ing which are common to the 
different classes of cloths, and 
the-se features are illustrated in 
a general way by the illustrations 
given in Figs. 2, 3, 4. and 5. 
Each flat view in the figures is 
C D shown connected by lines with 

a plan of the face weave of the 
cloth that is represented. The 
dotted Unes in the flab view 
indicate the poaitiouS^ot" warj) 
and weft threads on the under- 
side, white the solid black marks 
show the places where the back 
threads are raised over the face 
E p threads for tying. Correspond- 

ing positions of the diee are 
indicated by the black mark.s 
between the squares of the face 
plans. Assuming that the cloth 
is simply backed (with warp or 
Fig. 1. weft as the case may be) the 

stitching marks indicate how the 
back threads are interwoven ; but if it be assumed that both warp and weft 
threads are employed in forming a cloth below the face fabric the marks only 
show how the two cloths are united. 

In order to avoid the formation of marks or indentations in the face of a cloth, 
the threads on the underside should float over the threads of the face fabric between 
corresponding floats in the face weave. It is therefore necessary to carefully select 
suitable positions for the stitches or ties in the face weave, and for this reason the 
[ace weave that is employed largely determines the arrangement of the ties that is 
most applicable. The basis on which the face weave is constructed should be 
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Ascertained, as from this the best order of distributing the ties can, in most cases, 
be judged. The following orders of distribution are in general use : — (a) Twill 
order, used for twill face weaves, (b) Sateen order, used for weaves based upon 
sateens, and also for tbe loose binding of twill weaves, (c) Plain or alternate order, 
used in binding certain weaves very firmly, (d) Irregular order, used for irregular 
weaves. 

A in Fig. 2 represents a twill order of stitching; a 3-and-2 twill face cloth with 




Fig. 2. 

backing weft, aud B with backing warp. In each case the backing threads are stitched 
with the face threads between corresponding floats in the face weave— e, 17., in A, 
each backing weft stitch is indicated between face-weft floats, and in B, each back- 
ing warp stitch between face-warp floats. In the plan which corresponds with 
-diagram A, the shaded marks represent the face-weft floats, white the black marks 
between the squares show where the backing picks float over tbe face ends, 
and coincide with the stitches shown in the flat view. The shaded squares, in 
the plan that corresponds with B, represent warp up, while the black marks 
between the squares, which coincide with the stitches shown in the flat view. 
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indicate where the backiDg ends float over the face picks. Similarly, C in Fig. 2 
represeuta a i weft-and-1 warp twill face cloth, the ends at which are stitched 
in twill order by the backing picks; while D shows a 4 warp-and-1 weft twill 

in which the backing 
ends are raised in twill 
order over the face 

The examples 
given in Fig. 3, in each 
of which the face 
weave is 3-and-3 twill. 
show by comparison 
that a twill face weave 
may be stitched either 
in twill or sateen order. 
The horizontal black 
marks in the flat-views- 
represent back weft 
stitches, and the ver- 
tical black marks, back 
waip Htitchea. The 
former would be used 
in weft backing, and 
the latter in warp 
backing ; but in a 
double-cloth structure 
either of the two. 
or both methods in 
combination may be 
employed, the term 
" double " stitching " 
being applied in the 
latter case. In the 
plans given in Fig. 5 
the weave marks re- 
present warp up, and 
it will be seen that 
a warp tie is indicated 
between two marks. 
and a weft tie between 
two blanks. The twill 
order of stitching, 
E Q shown at E, coincides 

Fig. 3. with one repeat of the 

face twill weave, but 
the sateen order requires the face twill to be ext«nded to two repeats in each 
direction, as shown at F. Such an extension is necessary, in the 1 face, I back 
arrangement, when the face twill repeats on an even number of threads, whereas- 
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a twill that repeate on an odd number of threads requires to be extended to 
three repe&ts in each direction to fit with a sateen order of stitching. A sateen 
Older of stitching may be employed for a twill repeating on an odd number of 
threads, by extending the twill to lour repeats in each direction, but in this 
method the distribution of the ties is not uniform in relation to the twill lines. 

As a rule, a backing thread should float over only one face thread at a place, 
but a system of tying on two consecutive face threads is sometimes employed, as 
shown at G in Fig. 3, in order to secure firmer stitching than is obtained In the 
ordinary method. The system can, of course, only be practised when the floats of 
the face weave are 
suitable, and when the 
backing yarn is not too 
thick. It is very impor- 
tant to obtain the 
proper degree of firm- 
ness of stitching, be- 
cause the solidity, 
strength, and wearing 
<]uality of a cloth are 
thereby influenced. For 
a firm handling cloth the 
ties require to be more 
frequent than when a 
poft handle is desired, 
while in heavily-milled 
woollen cloths, the 
felting of which assists 
in uniting the back yarns 
to the face, the stitches 
do not require to be so 
frequent as in cloths 
which are not milled. 
From a careful examin- 
ation and comparison 
of the examples given 
in Fig. 3, it will be seen 
how difiereut degrees of 

firmness of stitching Fig. 4. 

may be obtained in a 

weave. Thus, assuming that a double cloth is represented in each case, both 
series of backing threads may be stitched over two face threads in twill order, 
as shown at G ; or over one face thread in twill order, as indicated at B ; or 
over one face thread in sateen order, as shown at F. Or one series of backing 
threads (either warp or weft) may be stitched to the face in one of the orders 
represeDt«d at G, E, and F. A 3-and-3 twill face weave gives greater scope for 
variety of stitching than the majority of weaves, but in most cases the firmness 
can be varied according to requirements. 

The Sat view given at H in Fig. 4, and the corresponding plan (in which the 



ADVANCED TEXTILE DESIGN 




weave marks indicate warp up), illustrate bolJi the backing-warp and the bocking- 
wett methods of stitching a sateen derivative face weave, the ba^ of which is the 
12-Uiread regular sateeu. A i2-sateen order of stitching to correspond is employed, 
and it will be seen that when one tying position has been selected the others follow 
in regular order according to the basis of construction of the tace weave. 

A plain oi alternate order of stitching is illustrated at I in Fig. 6, in which the 
2-and-2 bopsack weave forms the face, while the threads are arranged in the propor- 
tion of 2 face to 1 back. Both backing warp and backing weft stitching are shown, 

and the weave marks in 
the face plan indicate warp- 
up. This ia a very firm 
order of tying, and in 
warp stitching enables the 
minimum number of healds 
to be employed. 

J in Fig. 5 illustrates 
an irr^^ular order of db- 
tributing the stitches which 
is suitable for the irregular 
face weave that is em- 
ployed. Warp tying only 
is shown, but by taming 
the example one-quarter 
round, weft tying will be 
illustrated, the weave 
marks of the face plan, in 
the latter case, indicating 
weft. 

Whenever possible it 

is advisable to obtain the 

same number of ties on 

each thread of the series 

that is employed for tying, 

and to distribute the ties 

as regularly as possible over 

the repeat area. Minor 

conditions, such as the 

J following, should also be 

Fig. 5. noted. In stitching twill 

weavei in twill order the 

ties should fall equally on each warp or weft twill line. If they fall on alternate 

lines of the twill (as shown in the example given at V In Fig. 8 (p. 9) and at A and 

6 in Fig. 43 (p. 51), adjacent twill lines will appear difierenc from each other. 

Also, the ties should not run in twill order in the opposite direction to the face 

twill, as this has a tendency to form a somewhat indistinct cross twill in the clotb> 

Examples showing this defective arrangement ai'c given at Z in Fig. 8, and at C 

and D in Fig. 43. In backing-weft tying, if there is a choice of two consecutive 

positions for a tie in the face weave, it is better to select the first. Thus, in the 
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examples given at E and F in Fig. 3, and at H in Fig. 4, each weft tie would have 
been aitoated between face weft fioate if it had been placed on the aame face end 
one pick later, but the position indicated is the better, because the beating up of 
two succeeding covering picks conceals the tie more effectively. 

In weft and warp-backed cloths the order of stitching determines the weave on 
the underside, and for certain kinds of fac« weaves the back weave may be of two 
classee — viz. (a) Tbe same weave as, or a weave similar to the face weave, the clol^ 
then having very much the appearance of a single structure, (b) A loose back 
weave which is soft in the handle. 



WEFT-BACKED CLOTHS 

The standard orders of arranging the pickcs in weft-backed cloths ai« : (1) 1 lace 
to 1 back ; (2) 2 face to 1 back ; (3) 3 face to 1 back ; (4) 2 face to 2 back ; (5) 4 face 
to 2 back The last 
two arrangemente are 
used in place of the first 
two when a different 
kind of backing weft 
from fare weft has to 
be inserted in looms 
with changing boxes at 
one end only. 

Metbod of Design- 
ing. — In designing weft- 
backed effecte it is much 
more convenient to in- 
dicate weft than warp 
up, and in the accom- 
panying designs the 
weave marks represent 
weft. B, C, and D in 
Fig. 6 illnatrate the con- 
struction of a design 
in atc^es : tbe face 
weave is 3-weft and 1- 
warp twill, as shown at 

A, and &e picks are F I 

arranged 1 face to i Fig. n. 

hack. First, the position 

of the backing picks is indicated in pencil or a light wash of colour, i 
by the shaded horizontal spaces in B. Second, the face weave is indicated on the 
blank horizontal spaces, as shown by the solid marks in C. Third, the stitches 
are inserted on the backing picks as shown by tbe crosses in D, care being taken 
that there is a Face weave mark above and below each stitching mark. In the 
example tbe stitches are arranged in l-and-3 twill order, bo that the weave on the 
underade is jnst the same as that on the face except that the twill runs in the 
opposite direction when the cloth is turned over. This is illustrated by the 



8 ADVANCED TEXTILE DESIGN 

diagrams E, F, G, and H in Fig. 6 ; E shows the face side, and 6 the underside, 
assuming that the cloth is turned over from left to right, while F and H represent 
the interlacing of the first two picks of the respective flat views. 

The design I in Fig. 6 will produce a 4-weft and 1-warp twill weave-running 
to the left OQ the face side, and to the right on the reverse side when the cloth 
is turned over. This example corresponds as regards the face weave and the order 
of stitching with the example given at C in Fig. 2 (p. 3). 

Reversible Weft-Backed Weaves -Weft-backed designs, in which the same 

weft-face weave is formed on both sides, as in the examples given at D and I in Fig. 6, 
are a distinct class that is chiefly used for heavily felted cloths which are composed 
of woollen weft and cotton warp. It is customary to use much thicker weft than 
warp in this structure, and to insert more picks than ends per unit space, so that the 
felted and raised finish that is applied to the cloth causes the weft to entirely conceal 
the warp. A number of designs are given in Fig. 7, which form a weft-sateen weave 
on both sides, and each design is shown connected by lines with a plan of the face 




weave. The backing weave is shown by the crosses that are placed on the bacldng 
picks, and also by corresponding marks which are indicated between the squares of 
the face weave. Aa sateen weaves form a smoother surface than twills, they are 
more suitable than the latter for the heavily Eelted woollen weft and cotton warp 
structures. The designs J, K, L, and H are arranged in the order of 1 face pick, 
1 back pick, and they respectively form the 4, 5, 6, and 8-thread weft sateens on 
both ffldes of the cloth. In the design N in Fig. 7, the 4-thread weft sateen on 
both mdes is arranged to suit a 2-aDd-2 order of wefting ; in the design the 
6-thread weft sateen is similarly arranged with 4 picks face to 2 picks back ; 
whereas the design P shows the 4-thread weft sateen on both sides arranged 2 
packs face to 1 pick back. 

Suitable weaving particulars for the design J are ' 2,/32's cotton warp 40 ends 
per inch, 12 skeins woollen weft, 60 picks per inch ; and for the design K 2/40'8 
cotton warp, 56 ends per inch, 16 skeins woollen weft, 80 picks per inch. The cloths 
are shrunk from 20 to 30 per cent, in width. 

By employing differently coloured wefts for the face and back a cloth is produced 
in which the two sides are differently coloured, since each weft is retained on one 
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side, while by iutercbangiDg the wefts, elaborate designs for dressing gowns, motor- 
coats, carriage rugs, etc., are woven. (See Figa. 141 to 144.) 

Methods of Weft-Backing Standard Twill and Hopsack Weaves.— The examples 
given in Fig. 8 illustrate diSerent methods of weft-bacldng the 2-and-2 twill. Id 
the design Q the picks are arranged 1 face, 1 back, and the order of tying correspondB 
with that represented in the diagram given at A in Pig. 2 (p. 3). The weave on the 
underside is 1-warp and 3-weft twill, and the cloth is thus as firm on the back as 
on the face. The drawing R in Fig. 8 shows how the picks 1 and 2 of Q interlace. 
In the design S the picks are arranged 1 face, 1 back, but the back weave is 8-thiead 

weft sateen. The cloth in this 

case is looser and softer on the , 
back than ou the face, as long j 
weft floats ar^ formed on the j 
underside, as shown at T, which 
represents how the picks 1 and 2 
of the design S interlace. In 
U, V, and W in Fig. 8 there are 
2 face picks to 1 backing pick, ^ 

bnt each design, although used 
in practice, is defective in that 
the stitches occur only on 
alternate ends, so that the odd 
and even ends are liable to vary 
as regards " take-up." The 
design V is additionally defec- 
tive because the ties occur only 
on alternate face weft twill *^ 

lines. In U the stitches produce 
a very firm back, whereas in 
W the weave on the underside 
is very loose ; the latter design 
can be drafted into ten healds, 
as shown at X. The design Y 
is imperfect, but it shows the 
best method of weft-backing v 

the 2-and-2 twill when the picks Fig g 

are arranged 2 face to 2 back. 

In the design Z the picks are arranged 3 face to 1 back, and the stitches are 
arranged in twill order in the reveme direction to the face twill so that there is a 
liability of a cross twill appearing in the cloth. 

Suitable weaving particulars for the design S in Fig. 8, in a worsted cloth are — 
warp, 2/48's, 62 ends per inch ; weft, 20' a, 112 picks per inch. 

The designs A, B, and C in Fig. 9, which are wefted in the order of 1 pick face, 
and 1 pick back, correspond, as regards the 3-and-3 twill face weave and the positions 
of the weft stitches, with the illustrations given respectively at E, G. and F in Fig. 3 
<p. 4). In A the backing weave is l-and-5 twill, and in B 2-and-4 twill, the latter 
ordeiof stitching being firmer than the former. In C the backing weave is 12-thread 
sateen, one repeat of which occupies the same number of threads ae two repeats in 
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each direction of the 3-and-3 twill. The desigu D is wefted 1 pick face, 1 pick back, 
and shows a 12-thread sateen derivative face weave backed in corresponding sateea 
Older, this example coinciding aa regards the face weave and the weft stitches with 
H in Fig. i (p. 5). The design E, in which the face weave is 3-aQd-2 twill, illustrates 
that in a 1-and-l arrangement of the threads three repeats each way of a twill on an 
odd number of threads are required when a sateen back weave is formed. The design 
F shows the 3'BJid-2 twill backed with weft in the proportion of 2 face picks to 1 back 
pick, and this example illustrates that a face weave which repeats on an odd number 
of threads must be extended to two repeats to tit with a 2-aiid-l arrangement. Thus, 
the desigu contains 10 face picks and 5 back picka, and repeats on 6 ends, and it 

will be seen that the 

Bback weave is 5-thread 
The designs G, H, 
1, and J in Fig. 9 show 
different methods of 
A weft-backing a 2-and-2 

Hhopeack weave. G and 
H are wefted in the 
proportion of 2 face 
picks to 1 back pick, 
the design G corre- 
^ spending with the ar- 

rangement of the weft 
B stitches given at I in 

Fig. 6. H shows a better 
arrangement of the 
stitches than G, because 
in this case a tie is 
placed OQ every warp 
f S H I J thread. I in Fig. 9 is 

Fig. s. wefted in the proportion 

of 2 picks face to 2 
picks back, and a stitch is placed on each warp thread. It will be seen 
that each design, G, H, and I, is so arranged that a backing pick is placed 
between two face picka that are in the same shed, and not between two picks 
that cut with each other, so that it is possible to place each stitch with a face 
weft float on both sides. In the design J the 2-and-2 hopsack weave is backed 
with weft in the order of 1 face 1 back, and in this case therefore it is only 
possible to arrange one half the stitches with a face weft float on both sides. A 
stitch, which is covered on one side only by the face weft, should precede the covering 
pick, as shown in J, because it is better concealed by the subsequent beating up of 
the covering pick than if the latter preceded the tie. 

Warp-Face Weaves Backed with Wett—The designs given in Fig. 10 illustrate 
warp-face weaves that are backed with weft, in which it is only possible to cover each 
tie on one side. In each example the face weave is shown alongside with the positions 
of the stitches indicated between the squares, and it will be seen that the back 
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weave ia looser than the face weave. The designs K and L both ahow the 4-threBd 
warp twill backed with 8-thread sateen, but the former, in which the ties follow 
the face weft floata, is given simply to illustrate incorrect placing of the stitehes, 
the correct method being indicated at L. The design M shows the 4-thread warp 
sat««ii backed with a loose irregular weave, while in the design N the face is 5-thread 
warp sateen, and the back 10-thread weft aateen ; the arrangement of the picks is 
1 face, 1 back, in each case. The design is also 6-thread warp sateen face, but the 
picks are in the proportion of 2 face to 1 back, and the backing weave is the extended 
5-Bateen. 

The type of design given in Fig. 10 is employed for a class of piece-dyed coatings 
in which a worsted face warp largely predominates in quantity over the face weft 
(the latter is frequently cotton), while thick woollen weft is used for the back. The 
cloth is felted and raised on the underside, and is thereby made soft and full to the 
feel. Suitable weaving particulars for the design N are: Warp, 2/50*9 worsted. 



Fig. 10. 

102 ends per inch ; face weft, 2/40*8 cotton, backing weft, 10 skeins woollen, 
W picks per inch. 

Mettmi of Selecting Wett Ties.— The ties for face weaves that are regular in 
construction are, as a rule, easily arranged, but before constructing a backed design 
it in convenient, in many cases, to indicate the face weave lightly, and to scheme the 
distributioTi of the ties by inserting marks between the squares, in the manner 
illustrated for example, in the face weave shown alongside the design M in Fig. 10. 
The ties for irregular face weaves are sometimes difficult to arrange, and in Fig. 11 
a convenient method of working is illustrated in stages at A, B, C, and D. The 
positions of the backing picks, in the order in which they are inserted with the face 
picks, are indicated, as shown by the marks alongside the face weave given at A ; 
aad the first ties are marked between the face picks where only one tjdng position 
is available. Second, the ties are marked on the ends which afford only one suitable 
tying poeitdon, as shown at B on the third and seventh ends. Third, the ties are 
marked in the remaining positions, care being taken to indicate one for each backing 
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pick, and, it possible, to so distribute them that one tie is placed on each end. Is 
the pias C seven ties are correctly indicated, only that of the fourth backing pick 
being omitted. It will be seen that in order to cover the remaining tie between the 
floats of the fourth and lifth face picks it is necessary to place it on the second or tbe 
eight end, on both of which, hovever, a tie has already been indicated, in a case of 
this kind, unless there is a strong contrast in colour between the face and back wefts, 
it is better to place the stitch with a face weft float on one side only, as shown at D, 
and thus have the ties properly distributed, than to stitch twice on one of the ends. 
The complete design may then be readily made, as shown at E, but it is quite 
convenient to peg the dobby lags straight from a face plan, constructed as shown at D. 
Special Eumples of Wcfl-Backing.— As previously shown, in 2-and-l weft back- 
ing, it ia frequently impossible to place a tie on every warp thread, and it is only in 
certain weaves that perfect distribution can be obtained. Twill weaves that repeat 
on an odd number of threads, are examples in which every thread may be stitched. 




as shown in the design F, Fig. 9. A face weave, such as that given at F in Fig. 1 1 . 
may be stitched on every end, by placing two ties on each backing pick, as shown : 
white G is an example in which a similar result is obtained by floating each tie over 
two consecutive ends. A weave, such as G, however, can be stitched on every end 
by extending it to two repeats, as shown at H (the tie formed by the last backing 
pick of H should have been indicated on the first end). The design I in Fig. 11 
illustrates the principle of weft-backing a diamond weave with the same number 
of stitches on each end. 

In weft-backing a stiipe face weave which 1% composed of derivatives of a simple 
weave, the stitches require to be carefully arranged in order to avoid needlessly 
complicating the healds. An example is given at J in Fig. 11, in which the face 
weave consists of 2-and-2 twill and 2-and-2 twill derivative ; the ties are so distri- 
buted that an equal number of ends will be drawn on each heald, as shown in the 
draft given at K. 
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WARP-BACKED CLOTHS 

The arrangement of two series of warp threads to one series of weft threads 
enables a considerable saving jn the cost of production to be effected, as compared 
with the weft-backed principle, and also permits of the fomiatioD of stripe patterns 
on the underside of the cloth which is impossible in weft-backed textures. Because 
of the greater strain in weaving, however, such a low quality of backing yarn cannot 
be used as in weft backing ; the drafts are usually more complicated, and a greater 
number of healds are 
required in producing 
similar effects. 

The standard 
orders of arranging the 
ends in warp - backed 
cloths are : 1 face to 
1 back, 2 face to 1 back, 
and 3 face to 1 back 
(there is no necessity to 
arrange the ends in 
2 -and -2, or l-and-2 
urder) ; while in some 
cases a backed weave is 
combined in stripe or 
check form with a single 

Method ol Design- 
ing. — In constructing 
vcarp-backed designs it 
U convenient to indicate 
warp up, and in the 
accompanying plans the 
weave marks indicate 
warp. If the forgoing 
illustratioDS of weft- 
backed designs are 
turned one -quarter 
round, and the marks 
ace taken to indicate 
warp, they will repre- Fig 12. 

sent warp - backed 

effects: the following examples are given chiefly in order to enable the two 
systems of construction to be compared. 

The illustrations given at A to I in Fig. 12 respectively correspond with those 
similarly lettered in Fig. 6 (p. 7), the construction of a warp-backed design being 
shown in stages at B, C, and D, The face weave is 3-warp and 1-weft twill as 
indicated at A, and the ends are arranged 1 face, 1 back. The position of the 
backing ends is first indicated lightly, as shown by the shaded squares in B ; then 
the face weave is inserted on the blank vertical spaces, as shown by the solid marks in 
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C. Afterwards the stitches are marked in, as shown by the crosses in D ; and, in 
this case, there should be a face weave mark at both sides of each stitching mark. 
The order of tying in the example produces a 3-warp and 1-weEt twiil on the underside 
so that the cloth is perfectly reversible except for the difference in the direction of 
the twill lines, as is illustrated by the corresponding diagrams. Th« flat view, given 
at E, represents the structuie as viewed from the face side, and that shown at G, as 



Fig. 13. 
viewed from the back, assuming that the cloth has been turned over vetticalty. 
while F and H show bow the first two ends of the respective flat views interlace. 

Reversible Warp-Backed Weaves.— The design given at I in Fig. 12, in which 
the face weave and the order of stitching correspond with the diagram D in Fig. 2 
(p. 3), will produce a reversible 4-warp and 1-weft twill weave. Warp sateen weaves 
on both sides of the cloth are construct'ed in a similar manner, and J and K in Fig. 12 
respectively represent the i and 5-threttd sateen weaves made reversible. (These 
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designs correspond with J and E in Fig. 7.) The cloths may also be made reversible 
as regards the colouring, or different colour patterns may be formed on the two sides 
by employing different schemes of colouring for the two series of warp threads. 

Beaming and Drafting Warp-Backed Designs.— Fig. 13 shows various methods 
of warp-backing a 2-and-2 twill face weave, and also illustrates different systems of 
drafting warp-backed designs. (Q, R, S, T, U, and W in Fig. 13 correspond with 
the examples that are similarly lettered in Fig. 8.) The designs Q and S are arranged 
1 face end, 1 backing end. The order of stitching in Q corresponds with that shown 
at B in Fig. 2 (p. 3), while R represents the interlacing of the first and second ends 
of the design. A 3-warp and 1-weft twill is formed on the underside, and the cloth 
is therefore as firm on the back as on the face. In the design S a loose sateen weave 
is formed on the imderside, as shown at T, which indicates how the first and second 
ends of S interlace. 

In the designs U and W in Fig. 13 there are two face ends to each backing end, 
but a commencement is made with one face end in order that the backing ends may 
be readily dented in the reed with a face end on e9>ch side. In the design U a plain 
or alternate order of stitching on the odd face picks is employed, and in W a sateen 
order is similarly arranged, the ties thus occurring on only half the face picks. 

For the design S the following are suitable weaving particulars in a worsted 
cloth : — Face and back warp, 2/40's, 19 splits per inch with 6 ends per split ; weft, 
20's, 60 picks per inch. The design U might be woven in a woollen cloth with 30 
skeins face warp, 20 skeins backing warp, 10 splits per inch with 6 ends per split ; 
weft 30 skeins, 40 picks per inch. 

In beaming the warp tor a warp-backed cloth all the threads may be placed on 
one warp beam, so long as the face and back yarns are similar, and the face and back 
weaves are equal in firmness, as in the design given at Q in Fig. 13. As a general rule, 
however, the two series of threads are placed on separate beams, in order that they 
may be independently tensioned, and there is then no restriction as to the com- 
parative firmness of the weaves or thickness of the threads. 

In drafting warp-backed designs simple patterns may be drawn straight over, 
as shown at A in Fig. 13, which is the draft for the design given at Q. The corres- 
ponding pegging plan, given at B, is exactly the same as the design Q. In the draft 
A the healds which carry the backing ends are intermingled with those upon which 
the face ends are drawn, and a similar order of drafting upon 16 healds can be em- 
ployed for the design S, the latter then forming the pegging plan. In cases, however, 
whBre there is difference in thickness or material between the face and backing ends, 
or if different warp patterns for the two sides of the cloth are employed, or if the 
face weave requires a special draft, it is better to draw each series through a separate 
set of healds. The healds through which the weaker yarn is passed should be placed 
at the front, and under ordinary circumstances these are the backing healds, as the 
backing yam is usually inferior to the face yam. If, however, the face and backing 
yams are similar the more crowded set of healds may be placed at the front. The 
two positions of the face and backing healds are illiistrated at C and E in Fig. 13, which 
show two methods of drafting the design S upon the smallest number of healds, 
while the respective pegging plans are given at D and F. In the draft C the backing 
healds are shown in front of the face healds, and in £ behind them. 

The use of only four healds for the face weave, as shown at C and E in Fig. 13, 
gives very little scope for producing different weaves in the same draft, whereas if 
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eight face healds are employed, as shown in the draft given at G, any face weave 
that repeats on four or eight threads may be woven. H shows the corresponding 
pegging plan for the design 8. 

The draft and pegging plan for the design U in Fig. 13 are given respectively 
at I and J, and for the design W at E and L ; the backing healds in each case being 
placed in front ot the face healds. Fewer healds are required in forming a firm back 
than a loose back, as will be seen from a comparison of the drafts I and K. 

Methods ot Warp Backing Standaii Weaves.— The examples in Fig. 14 coincide 
with the designs that are similarly lettered in Fig. 9. Also the designs A, B, and C 
in Fig. 14 correspond, as regards the face weave and the warp stitches, with the 
diagrams given at E, G, and F respectively in Fig. 3 {p. 4). The twill order of 
stitching in A and B coincides with one repeat of the 3-and-3 twill face weave (in the 
latter design the backing ends are stitched on two coneecutive face picks), whereas 




Fig. U. 

the sateen order of stitching in the des^ C requires that the face weave be extended 
over two repeats in each direction. 

The design D in Fig. 14, which corresponds with the face weave and the warj) 
stitches represented at H in Fig. 4 (p. 5), shows a sateen-derivative face weavo 
backed in sateen order. B shows the extension over three repeats in each directioit 
of a twill face weave that repeat-a upon an odd number of threads in order that it 
will coincide with a sateen order of stitching. F shows the Bsrae face weave as B. 
extended to two repeats horizontally to fit with a 2-and-l arrangement ot the ends. 
The design 6 corresponds, as regards the 2-and-2 hopsack face weave and the warp 
Stitches with the diagram given at I in Fig. 5, while H shows the same face weave 
backed in 4-sateeu order. The latter is a better arrangement than that shown at G. 

MeUlod of Selecting Warp Ties.— A convenient system of arranging the ties in 
warp-backing an irregular face weave is illustrated in stages at I, J, and K in Fig. 15. 
The face weave is marked in, and the positions of the backing ends— in the order 
in which they are arranged with the face ends— are indicated below the face plan, 
as shown at I, The ties are first indicated between the face ends in the places where 
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only one tying poaition is available, as shown bj the marks between the squares of 
J. Then, as shown at K, the remaining ties are indicated in the positions which 
will give the most regular and uniform distribution. Atterwards, the draft and 
pegging plan may be constructed directly from the face plan in the manner lepre- 
aented at L and M. 

Special Examples of Waip^uklng. — N in Fig. 15 shows a type of design in which, 
in a 1-and-l order of warp-bacldng, certain of the stitches of the backing ends — in 
this case the fourth and eight — can only be covered on one side by a face warp float. 
In a 2 and-1 order of backing the design, however, it is possible to avoid placing 




N 



Fig. 16. 

a backing thread between the face threads that cut with each other, so that proper 
positions for the ties can be readily found, as shown at 0. 

F, Q, and R in Fig. 15 show different methods of backing the Mayo weave with 
warp in the proportion of 2 face to 1 back. In the design F the ties are placed (m 
alternate picks only, but Q ahowa the face weave in a different position relative to 
the backing ends which permits each to be tied twice so that a stitch is placed on 
every pick. R shows another method of tying the Mayo weave on every pick ; the 
face weave in this case is extended over two repeats and each backing end is only 
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stitched once, hence the backing weave is as loose as in the design P. An examina- 
tion will show, however, that the design R requires twice as many backing healds as 
either P or Q. 

The designs S and T in Fig. 15 show two arrangements of the stitches in a 1-and-l 
warp-backed weave, which is composed of 2-and-2 twill and twilled hopsack. In 
both designs the stitches are correctly placed as regards being covered on both sides 
by face warp floats, but in S the distribution is not so good as in T. Further, a com- 
plicated draft of the backing ends is required in the former, whereas in the latt«r the 
draft of these ends is quite regular. 

The design U in Fig. 15 shows a stripe face weave, composed of 3-and-2 twill 
and Venetian, which is backed in 2-and-l order. In the twill section of the face 
weave the ties are arranged in sateen order with the picks, and in the Venetian 
section in twill order, so that in this case both the face and the backing threads 
require to be specially drafted. 

The design V in Fig. 15 shows a stripe weave composed of 3-and-3 hopsack and 
3-and-3 twill derivative that is backed with warp in the proportion of 3 face to 1 back. 
The 3-and-l arrangement of the threads is particularly suited to the face weave, and 
the ties are so distributed that only two backing healds are required. 

W in Fig. 15 illustrates the combination of a warp-backed 2-and-2 twill with 
a single weave consisting of an 8-shaft warp corkscrew. The proper ratio of setting 
the two sections is four ends per split in the backed 2-and-2 twill to three ends per 
split in the corkscrew. 

Comparative Setting of Baclied Cloths. - In both warp and weft-backed cloths 
in which there are two or three face threads to each backing thread, it is customary 
to use a thicker and poorer quality of backing yam than face yarn ; and the count 
number of the backing yam may be from one-half to two-thirds that of the corres- 
ponding face series of threads. The face texture of a backed cloth should generally 
have rather fewer picks or ends per unit space (according to whether it is weft or 
warp-backed) than a well-built similar single cloth, this being particularly the ease 
in the 1-and-l order of backing. For instance, a 2-and-2 twill single worsted cloth 
made in 2/40's warp and 20's weft, with 60 ends and 60 picks per inch, if backed 
in 1-and-l order with weft should have about 60 ends and 112 picks per inch ; and 
if with warp, about 112 ends and 60 picks per inch. 

IMITATION OR PSEUDO-BACKED CLOTHS 

Nearly any ordinary weave can be so modified as to produce a structure which 
very closely resembles a weft or a warp-backed texture, but in which each thread 
interweaves regularly on both sides of the cloth. The system has the advantages 
that a heavy single cloth is produced which has a fine surface appearance, and is 
elastic and soft in the handle, while the threads sustain an equal amount of friction 
in the manufacture and wear of the cloth. An interior quality of yarn cannot, 
however, be introduced on the back, since each end and pick is interwoven on 
both sides, while colours cannot be so efie-ctively applied to the surface as in proper 
backed cloths. For piece-dyed fabrics, however, the principle of construction is 
very useful. The designs may be made in imitation of either the 1-and-l, or the 
2-and-l order of backing. 

Imitation Weft Backing. — The method of constructing imitation weft-backed 
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designs is illustrated in Fig. 16, in which the marks indicate weft up. In modifying 
the 2-and-2 twiU weave, given at A, to imitate a 1 face. 1 back order of wefting, 
the repeat of the imitatioo weave is made one duead less, or one thread more, than 
twice the number of threads in the repeat of the twill. Thus, in B and C, both of 
which aie imitations of a weft-backed 2-aDd-2 twill, the respective repeats are on 
7 and 9 ends and picks, the former producing an effect which is between a 2-and-2 
and a 2-and-l twill, and the latter an efiect between a 2-and-2 and a 3-and-2 twill 
A line oi marks of the original twill is inserted on alternate horizontal spocee of 
B and C, but as the repeats contain an odd number of picks the twill marks fall first 





Fig. 16. 

on the odd and then on the even horisontal spaces. As shown in the diagram 
given at D, which represents the inteilacit^ of the picks 1 and 2 of C, the odd and 
even picks form separate twill lines behind which the even and odd picks respectively 
float. The designs should be woven with about twice as many picks as ends per 
unit apace in order that the picks will be beaten up very close together, and so cause 
the twill lines to appear as aohd as in an ordinary single cloth. The long weft floats 
on the underside give the appearance of a loose or sateen back weave, and coraplet* 
the resemblance to a weft-backed structure. 

E, F, and G in Fig. 16 illustrate the modification of a 3-and-3 twill on the 1-and-l 
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principle ; the deaign F being between a 3-and-3, and a 3-and-2 twill, and the design 
G between a. 3-and-3, and a 3-and-4 twill ; the larger weave, of course, allowing of 
finer setting than the smaller. In the same manner, H, 1, and J in Fig. 16 illustrate 
the modification of 2-and-2 hopsack weave, and K and L of a 3-and-3 twill derivative. 
In constnictiug imitation designs that are not twill weaves, a series of floats of the 
original weave is inserted on the odd horizontal space?, then a second series is run 
in on the even spaces, at such a distance from the first serieB aa will give the nearest 
resemblance to the weave when the picks are beaten close together. In some cases, 
aa shown at J and L, it is necessarv to insert several lines of the floats in order to 






Fig. 17. 

complete the design, each Une being placed in tht, same relative position to it« 
neighbours as the first two lines are to each other. 

In re-arranging twill weaves in imitation of the 2-and-l order of weft backing, 
the repeat is made one thread less oi one more than three times the number of threads 
in the repeat of the twili. For instance, a 2-and-2 twill imitation weave may be 
made on 11 or 13 threads as shown at M and N respectively in Fig. 16 : and a 3-and-3 
twill imitation weave on 17 or 19 threads, as represented at and P respectively. 
A design in imitation of a twill that repeats on an odd number of threads is complete 
on twice as many threads in one direction a.1 the other, as shown at Q and B in Fig. 16. 
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These are weft-backed imitations of a 3-and-2 twill and repeat respectively on 14 ends 
by 7 picks, and 16 ends by 8 picks. Assuming that the 3-and-3 twill modifications 
given at G and P are woven in 2/36's worsted warp and weft — 64 ends and 128 
picks per inch will be suitable for the former, and 64 ends and 96 picks per inch 
for the latter, and in each case the twill will run at 45° angle. 

Imitation Warp Backing. — Imitation warp-backed designs are constructed on 
the same principle as imitation weft-backed efiects, and if Fig. 16 is turned one- 
quarter round and the marks are taken to indicate warp up, the example will 
illustrate imitation warp-backed structures. In the designs given in Fig. 17, the 
marks indicate warp, and in order that comparison may be made, the construction 
of an imitation warp-backed 2-and-2 twill is illustrated at A, B, C, and D, which 
correspond with the examples similarly lettered in Fig. 16. In this case a line of 
marks of the original twill is inserted alternately on the odd and even vertical spaces 
of B and C, so that the odd and even ends form separate twill lines with long floats 
at the back, as represented in the diagram given at D. 

F and G in Fig. 17 illustrate the arrangement in two ways of the 3-and-3 hopsack 
weave E in imitation of 1-and-l warp backing ; while I shows a 1-and-l warp-backed 
imitation of the stripe weave given at H. 

The designs K and L in Fig. 17 show 2-and-l imitation warp-backed modifica- 
tions of the 4-and-3 twill given at J, the former containing one pick less, and the 
latter one pick more than three times the number of picks in the twill. 

The 1-and-l imitation warp eflects should have about twice as many ends as 
picks per unit space, while in the 2-and-l styles the proportion of ends to picks 
should be about 3 to 2. 

BACKED CLOTHS WITH WADDING THREADS 

In this principle of construction the object is to obtain increased weight — as 
compared with Mcked cloths — by introducing a thick cheap yarn between the face 
texture and the backing threads, with neither of which is it usually interwoven. In 
weft-backed cloths the wadding threads are introduced in the warp, and in warp- 
backed cloths in the weft, each type thus consisting of two series of warp and two 
series of weft threads. 

Weft-Backed and Warp-Wadded Designs.— The system of constructing weft- 
backed and warp-wadded designs is illustrated in Fig. 18, in which the weave marks 
indicate weft. In order that comparisons may be made, the 4-and-4 twill weave 
given at A is shown arranged on the ordinary weft-backed principle at B, while the 
construction of a wadded design to correspond is illustrated in stages at C, D, and E. 
The positions of the backing picks and wadding ends are indicated by dijBferent 
markings at C ; the arrangement is 1 face pick, 1 backing pick, and 1 face end, 
1 wadding end. At D the marks of the face weave A are inserted where the face 
«nds and face picks intersect, as shown by the solid marks, while the backing weft 
stitches, which are represented by the crosses, are indicated between face weft floats 
where the face ends intersect the backing picks. It will be seen that the weave marks 
in B are indicated on the odd vertical spaces of D. E shows the completion of the 
design, the wadding ends being marked down, as shown by the dots, on the face 
picks. On the backing picks the wadding ends are left blank so that they are raised, 
.and may therefore lie between the face texture and the backing picks, as shown in 
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the di&giam given at F, wliich represents the interUcing of the picks 1 and 2 of E. 
G shows the appearaace of the design E when only one kind of mark is used to 
represent weft up. All the wadding ends work alike so that only one heald is actually- 
necessary to operate them. 

The design represented at H in Fig. 18 sliows the weft-backed 3-and-3 twill, 
which is given at C in Fig. 9 (p. 10), arranged on the warp-wadded principle ; the 
marks of the weft-backed design correspond with those indicated on the fac« ends 
' of U. In this cose there are two face ends to each wadding end, and, as shown by 
the shaded squares in H, the threads are arranged 1 face, 1 back in the weft, and 
1 face, 1 wadding, 1 face in the warp. 

A third arrangement of the threads is given at I in Fig. 18, which shows the 
weft-backed 2-and-2 hopsack weave, represented at H in Fig. 9 (p. 10), wadded with 



Fig, 18. 

warp in the proportion of 2 face to 1 wadding end. The picks are arranged in the^ 
order of 1 face, 1 back, 1 face, and the ends in the order of 1 face, 1 wadding, 1 face. 
Aa before, the weave marks on the face ends are exactly the same as in the weft- 
backed design, and the wadding ends are marked down on the face picks. The 
section through the weft given at J, which represents the interlacing of the first 
two ends of I, may be compared with the warp section indicated at F ; both diagrams 
show how the wadding ends lie between the face fabric and the backing weft 

Warp-Backed and Weft-Wadded Designs.— The system of constructing warp- 
backed and weft-wadded designs is illustrated by the examples given in Fig. 19, iu 
which the weave marks indicate warp up. The Illustrations lettered K to P respec- 
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tivdy correspond with those lettered A to G in Fig, 18, The design L in Fig. 19 
shows the 4-and-4 twill K arranged on the ordinary warp-backed principle, whik 
M ftnd N represent difierent stages in the construction of the wadded design. The 
arrangement of the threads is 1 face, 1 back in the warp, and 1 face, 1 wadding in 
the weft, the positions of the backing ends and wadding picks being indicated by the 
sbaded spaces in M. The solid marks in H, which are inserted where the face ends 
and picks intersect, show the lifts of the face weave ; while the crosses, which are 
placed between face warp floats, represent the backing-warp stitches. It will be 
seen that the marks on the odd horizontal spaces of M correspond with the marks of 
the design L. In the complete design given at N the face ends are lifted on the 
wadding picks, as shown by the dots, whereas the backing ends are left down. The 
wadiUng picks therefore lie between the face fabric and the backing ends, as shown in 




Fig. 19. 

the diagram given at 0, which represents the interlacing of the first and second ends 
of X. P represents the appearance of the design N asaumiDg that only one kind of 
mark is used to indicate warp up. The drafting of the design is the same as for the 
warp-hacked design L. 

Q and R in Fig. 19 show two stages in the construction of a welt-wadded modifi- 
cation of the reversible 4-thread warp sateen given at J in Fig. 12 (p. 13). In this 
case there are two face picks to each wadding pick. In O the weave marks of the 
'le^gn J in Fi(t. 12 are indicated on the face pick<i. while R shows the wadded design 
cfinpleted by lifting the face ends on the wadding picks. 

The weave marks on the face picks of the plan 8 in Fig. 19 correspond with those 
indicated in the design S in Fig. 13 (p. 14), which shows a 2-and-2 twill backed with 
irarp in sateen order. The complete weft-wadded design to correspond is given at 
T in Pi^. 19, but in this example a method of interweaving the wadding picks with 
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the backing ends, which is sometimes practised, is illustrated. The diagonal strokes 
which precede the crosses in T, Fig. 19, indicate the lifts of the backing ends over the 
wadding picks ; it is necessary for these lifts to be made either immediately before 
or immediately after the backing-warp stitches, in order to avoid breaking the 
bacldng-warp floats on the underside of the cloth. The diagram given at U, which 
represents the interlacing of the picks 2 and 3 of T, shows how the wadding picks lie 
between the face fabric and the backing ends, except where they pass under the 
latter at a stitching place. In the design T the wadding picks and backing ends 
interweave in 8-sateen order with each other and really form a loosely- woven fabric 
below the face fabric ; the former being united to the ]att>er where the backing ends 
are raised over the face picks. 



CHAPTER II 
DOUBLE CLOTHS 

Double-Cloth Structure— Relative Proportions and Thicknesses of the Face and Backing Threads 
— Origination or Selection of the Face and Backing Weaver — Tying or Stitching — Con- 
struction of the Point-Paper Design — Construction of Double-Cloth Designs for Looms 
with Changing Boxes at one End only — Double-Ooth Beaming, Drafting, and Pegging — 
Effect of the System of Tying upon the Number of Healds — Special Features in Double- 
doth Designing — Position of the Backing Weave — Systematic Construction of Double- 
Cloth Desigps — Reversible Double Weaves — Double-Cloths with Compound Face Weaves. 

Double -Cloth Structure. — The simplest type of double-cloth is composed of two 
series of weft and two series of warp threads ; one series of each kind forming 

an upper or face fabric, and the other, 
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an imder or back fabric. It 
necessary for the face picks to be 
arranged in definite order with the 
backing picks, and the face ends with 
the bacldng ends. The two series of 
ends require to be drawn through the 
healds or harness in such a manner 
that one series may be operated quite 
independently of the other series. 
Separate weaves are required for the 
two fabrics, which, however, may be 
either alike or different from each 
other. Then by interweaving the face 
picks only with the face ends according 
to the face weave, and the backing 
picks only with the backing endp 
according to the backing weave, two 
distinct fabrics are formed one above 
the other. The method in which this 
is accomplished is illustrated in Fig. 20. 
The threads are arranged 1 face, 1 back in warp and weft, and a 2-and-2 





Fig. 20. 
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weft rib weave ia employed for both the face and back textures. A representa 
the position of the warp threads when the first face pick is inserted. All the 
hacking ends are left down in order that they will be out of the way of the 
face weft, and half the face ends are raised in forming the face weave. B shows 
the position of the warp threads when the first backing pick is inserted. In 
this instance all the face ends are raised in order that they will be clear of 
the backing weft ; also half the backing ends are raised in f oimiiig the backing 
weave. . By allowing each series of weft picks to thus interweave only witit 
its own series of warp threads, two fabrics are produced which are quite separate 
and detached from each other, as shown at C. If, however, a proportion of the 
face warp threads be left down when a backing pick is inserted, as shown at D in 
Fig. 20, or if a proportion of the backing warp threads be raised when a face pick 
is inserted, as indicated at E, the threads of one fabric interweave with the threads 
of the other fabric ; and although there are still two distinct fabrics formed one 
above the other, the? may be so closely united that only one cloth is produced which 



Fig. 21. 
is equal in thickness and weight to the two single fabrics. The tying or stit<^hing 
together of the two fabrics forms one of the principal features of ordinary double- 
cloth designing. If a cloth is not soundly stitched, the two fabrics are hable to 
become separated from each other during wear, particularly if the back fabric Is 
heavier than the face. Diversity of design and colouring can be applied to both 
sides of a double-cloth, and at the same time a more perfect structure is obtained 
than in the case of single fancy cloths or backed cloths. 

The construction of double cloths may be considered under the following heads : 
The relative proportions and thicknesses of the face and backing threads ; the origina- 
tion or the selection of the face and backing weaves ; the tying or stitching together 
of the two fabrics so as to form one cloth ; the construction of the point-paper design ; 
the beaming, the drafting, and the construction of the pegging plan. 

Relative Proportions and Thicknesses of Oie Face and Backing Threads.— These 
are decided mainly by the weight to be added to the face texture, but the order of 
arrangement of the threads is determined partly by the boxing capacity of the loom. 
The most common varieties of double cloths are arranged in warp and weft 1 face, 
1 back, OS shown at F in Fig. 21, and 2 face, ] back, as shown at G. For looms with 
boxes at one end only, and when the backing weft is different from the face weft. 
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similar effects may be obtained in many weaves by changing the wefting to 2 face, 
2 back and 4 face, 2 back, respectively, as shown at H and I. Cloths which require 
a very fine face are sometimes arranged 3 face, 1 back in warp and weft, as shown 
at J. The threads may also be arranged in a mixed order, as, for example, 1 face, 
1 back in the warp, and 2 face, 1 back in the weft, and vice versa, as shown at K 
and L respectively, or 2 face, 1 back in th€ warp, and 2 face, 2 back in the weft, as 
shown at M. Irregular arrangements such as 5 face to 4 back (shown at N), and 
7 face to 5 back (shown at 0), are also employed, and these are useful as they 
admit of relative proportions of face and backing threads being used which cannot 
be obtained in any of the regular bases. In addition, special arrangements of 
threads are employed in the construction of cut double cloths, double plain styles,, 
wadded double cloths, and centre stitched double cloths. 

In deciding on the relative thicknesses of the face and backing yarns, a good 
rule to follow is to have the relative counts about proportionate to the relative 
numbers of the threads per unit space. Thus, in a 1-and-l double cloth the backing 
yarn should be similar to, or not much thicker than the face yarn ; the finest qualities 
of the structures being usually made the same on both sides. If arranged 2 face to 
1 back, the backing yarn may be proportionately thicker, or say, from two-thirds 
to one-half the corresponding counts of the face yam ; the back being made 
coarser than the face, particularly when worsted yams are used for the latter, and 
woollen yarns for the former. The proportionate counts of the threads, however, 
depend upon the relative firmness of the face and backing weaves, and the 
preceding proportions apply to the 2-and-l arrangement when the backing weave 
is firmer than the face weave, as described in the next paragraph. If the same 
weave is used on both sides of the cloth the backing threads may be three or four 
times as heavy as the face threads in the 2-and-l arrangement, especially when 
centre threads are employed for stitching. 

Origination or Selection of the Face and Backing Weaves. — When the threads are 
arranged in equal proportions the backing weave is usually the same as the face 
weave, or contains about the same relative number of intersections, as, for instance, 
the 2-and-2 twill is suitable for backing the 3-2-l-and-2 twill. In other arrange- 
ments the backing weave is, as a rule, made with a relatively greater number of 
intersections than the face weave in order to compensate for the reduced number 
of threads. Thus, in the 2-face, 1 back arrangement, the plain weave is suitable 
for backing the 2-and-2 twill and the 2-and-2 hopsack ; the 2-and-l twill for backing 
the 3-and-3 twill ; and the 2-and-2 twill for backing the 4-and-4 twill. However, 
in the making of cloths with a fine, smart face and soft back, the same weave may 
be used, in the 2-and-l arrangement, for both the face and back textures ; while 
for a similar type of cloth in a 1-and-l arrangement of the threads, a looser back 
than face weave may be employed. The most regular effect is obtained by having 
the repeats of the face and backing weaves equal, or one a multiple of the other. 
For example, the l-and-3 twill is unsuitable for backing the 2-and-3 twill unless the 
threads are arranged irregularly in the proportion of 5 face threads to 4 backing 
threads. 

Tying or Stitching. -The main principles involved in tying or stitching are 
described and illustrated in pp. 2-7, but in stitching double cloths, certain conditions 
are different as compared with backed cloths. In backed cloths, as previously stated, 
the order of stitching the backing threads to the face fabric gives the weave on the 
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uudeisiile. In ordiuarj double cloths, on the other hand, the stitches simply join 
the two fabrics together, and, if correctly placed, have no effect on the appearance 
of either the face or the underside of the cloth. In backed cloths the stitches can 
only be made by the weft or warp threads (as the case may be) which form the under- 
side, whereas in double cloths there are two methods of tying, since either the backing . 
ends or the backing picks may be employed. Tying with the backing warp, which 
18 termed warp tying, is illustrated by the section given at E in Fig. 20, in which it 
will be seen that the backing warp interweaves with the face fabric, and the face 
weft with the back 
fabric. When the back- 
ing picks are inserted, 
all the face ends are 
raised, and when the 
face picks are inserted, 
all the backing ends are 
left down, with the ex- 
ception of the tying 
enda. 

The section given 
at D in Fig. 20, illus- 
trates the method of 
tying with the backing ^ 

weft, which is termed 
weft tying ; in this 
method the backing 
weft interweaves with 
the face fabric, and the 
face warp with the back 
fabric. When the face 
picks are inserted, all 
the backing ends are 
left down; and when 
the backing picks are 
inserted, all the face 
ends are raised, with 
the exception of the 
tying ends. 

The method of 
tying which is the more Fig. 22. 

suitable is, in some 

cases, determined by the character of the face weave, ff a warp aateen, or a 
warp twill weave be employed for the face fabric, tying with the backing warp 
only is suitable ; while in the case of a weft sateen or a weft twill weave, it is 
only advantageous to tie with the backing weft. When there is a choice of the 
two methods, other things being equal, warp tying is usually preferable, as the 
warp is less liable to show on the face than the weft. This is because the 
backing warp, as a rule, is a iinei and smarter yarn than the backing weft, and 
ordinary woollen and worsted cloths contract in finishing more in width than 
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in length. In some cases both methods of tying are employed in combination, 
as previously explained (p. 4), the cloth being then termed double-stitched. 

Construction of ttie Point-Paper Design.— In constructing backed designs it is 
clearly advantageous to indicate weft in weft-backing and warp in warp-backing, 
but in double cloths either wett or warp may be marked with equal facility, and in 
the following examples both methods are illustrated. Figs. 22 to 33 simply show the 
construction of designs from given particulars ; various factors, which require to 
be considered before a double weave is commenced, are fully dealt with in reference 
to subsequent examples. It is sufficient at this stage to assume that in each example 
the face weave, the backing weave, and the ties, are placed in such positions relative 
to one another as will ensure that the ties are covered on each side of the cloth as 
effectively as possible by the adjacent floats. 

In order to prevent confusion the different stages in working out a double-cloth 
design should be represented by different kinds of marks, as shown in Fig. 22, which 
illustrates, step by step, the construotion of a double 4-and-4 twill structure in which 
the ends and picks are arranged 1 face, 1 back. In this example marking for weft is 
illustrated, and both the warp and the weft method of tying are shown. A is the 
plan of the face weave, B of the backing weave, C of the warp ties (the circles indi- 
cating the order in which the backing ends are raised over the face picks), and D of 
the weft ties (the crosses indicating the order in which the backing picks are passed 
over the face ends). The ties are distributed in 8- thread twill order to correspond 
with the face and backing weaves. The different stages in the construction of the 
double-cloth plan are shown separately at E to K. 

E shows the arrangement of the backing threads with the face threads, the 
backing ends and picks being represented by the shaded lines. In practice, trans- 
parent colour or pencil may be employed. 

F shows the face weave inserted. The weave marks are copied from A, and are 
indicated in the prescribed order on the squares where the face ends intersect with 
the face picks, as shown by the solid marks. 

G shows the insertion of the ties, assuming that wai-p tying is employed. Each 
mark (a circle) is placed where a backing end intersects a face pick, and between 
two blanks alongside each other — i.e., two face warp floats — ^in the face weave. 

H shows the insertion of the ties, assuming that weft tying is employed. In 
this case each mark (a cross) is placed where a backing pick intersects a face end. 
and between two marks, one above the other — i.e., two face weft floats — in the face 
weave. 

I shows the backing weave inserted (the warp method of tying being em- 
ployed). The weave marks are copied from B, and are indicated on the squares 
where the backing ends intersect with the backing picks — as shown by the 
diagonal strokes. 

J shows the completion of the point-paper plan for warp tying. Backing ends 
Are marked down on face picks (except those which are raised for tying) in order that 
they will be out of the way when face picks are inserted, as shown by the dots. All 
the face ends are left blank on the backing picks in order that they will be raised 
•out of the way when the backing picks are inserted. 

E shows the completion of the point-paper plan for weft tying. In this case 
all the backing ends are marked down on the face picks, and all the face ends are 
left blank on the backing picks, except where the ties occur. 
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L shows the appearance of the design J when only one kind of mark is used to 
indicate the weft floats. The marks correspond with those given in J, except that 
the circles, which indicate the warp ties in the latter, are represented by blanks, 
aa they show warp up. 

M is constructed in the same manner as L, but in this case the marks correspond 
with those given in the design K. 

The flat view given at Q in Fig. 23 corresponds with the design shown at J in 
Pig. 22. The interlacings of both the face and the backing series of threads 
are shown, and the positions of the warp ties sie indicated in solid black. For 
convenience each soUd mark also includes a portion of the backing warp where it 
floats over the backing weft. By comparing the plan shown at J, or that shown at 
L in Fig. 22 with the diagram Q, it wiU be observed that the weave marks coincide 
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Fig. 23. 

with the weft floats, the blanks with the warp floats, and the circles in J with the 
warp ties. Foi example, the first face pick paas^ over the first four and under the 
last four face ends. It also passes over all the backing ends with the exception of 
the sixth, which is raised on this pick for tying. The first backing pick passes under 
all the face ends, but it interweaves with the backing ends by passing over the first 
four and then under the last four. 

The section given at R in Fig. 23 shows how the first face and the first backing 
pick of Q interlace, and represents in another form the order in which each weft 
interweaves with its own warp, and how the two fabrics are united by the backing 
warp entering the face fabric, and the face weft the back fabric. 

From a careful examination of Q and R in Fig. 23 it will also be seen that not 
only will the backing warp ties be covered on the face of the cloth by the adjacent 
face warp floats, but in addition that where the face weft enters the back fabric for 
tying it will be concealed on the underside of the cloth by the adjacent backing weft 
floats. This ie evident, because where a backing end is raised over a face pick for 
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tying, it is also raised over the bocldiig picks which precede and succeed the tie, 
and the lifting of the backing warp gives a corresponding backing weft float on each 
side nf the face weft stitch, on the underside of the cloth. 

S in Fig. 23 shows a flat view of the weave given at E in Tig. 22, the positions 
of the weft ties being indicated in sohd black. In this case each solid mack also in- 
cludes a portion of the backing weft where it floats over the backing warp. By 
comparing the drawing with K or with M it will be observed that the interlacings of 
the threads coincide with the marks and blanks on the point paper. Thus, the first 
pick passes over the first four face ends and under the last four, while it also passes 

overall the backing ends. 
The first backing pick 
passes over the first four 
and under the last four 
backing ends, but it 
afiects the tying by 
passing in addition over 
the third face end. A 
section representing the 
interlacing of the first 
face and the first backing 
pick of S, is given at 
T in Fig. 23, which 
m a shows that the two 

fabrics are united by 
the backing weft enter- 
ing the face fabric, and 
the face warp the back 
fabric. On the face of 
the cloth the backing 
weft ties will be covered 
H J J tiy adjacent face weft 

floats, while on the back 
the face warp ties will 
be covered by adjacent 
backing warp floats, 
because where the back- 
ing weft floats over the 
face warp for tying it 
K L M also passes over the 

Pig. 24. backing ends on each 

side of the tie, and a 
corresponding backing warp float on the underside of the cloth results on each 
side of the face warp stitch. 

The method of constructing the plan of a double cloth, in which the threads 
are arranged in the proportion of 2 face to 1 back in warp and weft, is shown in 
Fig. 24. As thicker yam may be employed for the back iabnc than is possible in 
the 1-and-l order, this arrangement may be used conveniently in the manufacture 
of fine face cloths in which the underside is composed of heavy yams. The lO-thread 
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fancy weave given at A in Fig. 24 is used for the face fabric, and the 5-tliread sateen 
(with weft surface on the imdereide), shown at B, for the back fabric. Both the 
backing warp and the backing weft method of tying are shown, the warp ties being 
formed by raising the backing ends in 6-aateen order over alternate lace picks, as 
indicated at C, and the weft ties by passing the backing picks over alternate face ends 
in a similar order, as represented at D. 

In Fig. 24 the different stages of working are indicated separately in the same 
manner as in Fig. 22, and conesponding stages are similarly lettered in the two 
figures, but in Fig. 24 marMngfor warp is illustrated. K shows the arrangement of 
the face and backing threads ; the face weave is inserted at F ; the circles in G 
indicate the positions of the waip ties, and the crosses in H the positions of the 
weft ties ; the backing weave is inserted at I ; while the complete design for warp 
tying is given at J, and for weft tying at K. 



FiR. 2,1. 

It will be seen, from a comparison of Figs. 22 and 24, that in marking for warp 
the warp stitches are placed between face weave marks (instead of blanks}, and the 
backing weft stitches between blanks in the face weave (instead of marks) ; while 
dota are inserted to lift the face ends on the backing picks, except where backing 
weft stitches are indicated (instead of marking backing ends down on face picks, 
except where there are warp stitches). L and M in Fig. 24 respectivsly show the 
Appearance of J and K when only one kind of mark is used to indicate the warp 
floats, marks being omitted in M to correspond with the crosses in E which 
represent weft float. 

In the flat view given at Q in Fig. 25 the interlacings of the face and backing 
series of threads and the positions of the warp ties correspond with the marks and 
blanks in the point-paper plan shown at J or L in Fig. 24. The section R in Fig. 25 
shows the interlacing of the first backing pick and the second face pick of S. It 
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will be seen that where the backing warp enters the face cloth for tying it will be 
concealed by the face warp floats ; also, as each backing end (where raised over a 
bee pick for tying) is also raised on the backing pick which precedes and succeeds 
the tie, the face-weft tie will be covered on the underside of the cloth by the backing- 
weft floatfl. 

8 and T in Fig. 25 respectively show the flat view, and the order of interlacing 
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Pig. 86. 

of the first backing pick and the second face pick of the weave given at K, or M in 
Fig. 24, ill which weft tying is employed. The tie will be concealed on the face of 
the cloth by the face picks which precede and succeed it, but on the back of the cloth 
the face warp tie will be covered on one aide only by the backing waip. This cannot 



DOUBLE CLOTHS— ARRANGED 3-and-I 



38 



be avoided, because, on the underside there is only a warp float of one at a place 
in the backing weave. 

In the following examples (Figs. 26 to 33) the diSerent stages of working are 
not shown separately, but iliustratioDS which correspond with those given in Figs. 
22 and 33, or Figs. 24 and 25, are lettered the same. Thus the face weave is given at 
A, and the backing weave at B, while C shows the order in which the backing ends 
are raised over the face picks in warp tying, and D the order in which the backing 
picks are passed over the face ends in weft t3fing. The complete double-cloth design 



Fig. 27. 

showing; warp tying, is given at J, and showing weft tying at K, the diSerent stages 
of working being indicated by the different marks in the following order : — The 
position of the backing threads is shown by the shaded squares ; the face weave is 
represented by the full squares ; the ties are indicated by the circles and crosses for 
warp and weft tying respectively ; the backing weave is shown by the diagonal 
strokes ; and finally the dots indicate backing ends down on face picks if the weave 
marks represent weft, or face ends up on backing picks in cases where the weave 
marks indicate warp. The plans L and M show the appearance of J and K respec- 
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tively when only one kind of mark is used to indicate the floats. A flat view and 
section to correspond with warp tying are given at Q and R, and to correspoDd with 
weft tying at S and T. 

In Fig. 2$ the threads are arranged in the proportion of three face threads to 
one backing thread. This order of arrangement is useful for clothe in which the face 
fabric is very fine, as, for instance, when face yarns of higher counts than 2/48's 
worsted are employed ; and, usually, the backing weft is thicker than the backing 
warp and soft spun, in order that softness of handle will be obtained on the under- 
side of the cloth. As shown at A and B respectively in Fig. 26, 3-and-3 hopsack 

weave is employed for 
the face fabric, and plain 
weave for theback fabric, 
while the warp ties are 
distributed in plain order 
on the third and sixth 
face picks, as indicated 
atC, and the weft ties m 
plain order on the third 
and sixth face ends, as 
represented at D. With 
a face weave of this 
character it is necessary 
to take into considera- 
tion that there will be a 
tendency for the face 
B ends to run in groups 

of three. Therefore, they 
are arranged in the order 
of 2 face, I back, 1 face, 
and the face weave is 
inserted in such a posi- 
tion that by denting 
four or eight ends (in- 
cluding the backing ends) 
through each split of the 
reed, the grouping of 
the ends is neutralised, 
and the face of the cloth 
Fig 28 is made as uniform as 

possible. 
In Fig. 26 the weave marks, with the exception of the circles, indicate weft. 
The sections B and T represent the interlacing of the third face pick and the first 
backing pick of the respective flat views. In both methods of tying the stitches are 
effectively covered on the face of the cloth but onlv partially on the underside. 

The design N in Fig. 26 ia introduced, in addition to J and E, in order to show 
how the ties (warp tying is illustrated) may be distributed in S-sateen order. This 
arrangement of the ties may be employed with advantage for a cloth in which the two 
fabrics do not require to be so firmly united as is the case with the alternate order o( 
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tying. The distribution of the ties over the Burface of the fabric is perfectly uniform 
in the design N. 

Fig. 27 shows the constnictioii of the plan for a double cloth, the threads of 
which are arranged in mixed order, the proportion being I face to 1 back in the warp, 
and 2 face to 1 back in the weft. The arrangement is specially suitable for a cloth in 
which fine warp yams, closely set, are required for both the face and back fabrics, and 
thicker weft yams (particularly on the underside), with less picks than ends per inch. 
The repeats of the face and backing weaves (A and B respectively) fit with the arrange- 
ment of the threads. The backijig warp ties (indicated at C) are placed only on 
alternate face picks, whereas the backing weft ties (shown at D) engage all the face 



Fig. 29. 

ends. The weave marks indicate weft, with the exception of the circles. The sections 
R and T show how the first face pick and the first backing pick of the corresponding 
flat views interlace. The face and backing weaves are so placed in relation to each 
other that the ties are in the best position for being concealed on both sides of the 
cloth by the adjacent floats. 

In Fig. 28 the working out of the point-paper plan is shown for a double cloth, 
in which the threads are again arranged in mixed order, the proportion in this case 
being 2 face to 1 back in the warp, and 1 face to 1 back in the weft. This order of 
arrangement is specially applicable to face weaves which repeat on twice as many 
ends as picks. The 2-and-2 twill, cut every two ends, is employed for the face fabric, 
2-and-2 twill for the back fabric, and the tying is eSected in 4-thread twill order. 
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The weave marks indicate toarp, with the exception of the crosses which represent 
backing weft stitches. This is an example in which the back weave is looser than 
the face weave, taking into account that there are fewer ends on the underside than 
on the face. In order to enable suitable positions to be selected for warp tying, the 
face weave is so placed that a backing end comes between the two ends which twill 
with each other, and not between two which cut. In warp tjring the ties are effec- 
tively covered on both sides of the cloth by the adjacent floats, but in weft tying, in 
order that the ties Vill be peifectly covered on the back of the cloth as well as on 
the face, it has been necessary to change the position of the backing weave to that 
shown at N in Fig. 28. 

Fig. 29 shows the working out of the plan of a double cloth, in which the threads 
are arranged irregularly in the proportion of 6 face ends and picks to 4 backing ends 
and picks. In this principle the face fabric may be made finer than the back fabric 
in almost any required proportion. The chief point to note is that suitable weaves 
are selected for the lace and back fabrics respectively. Thus, if the threads are 
arranged 5 face to 4 back, a 5-8hatt face weave should be combined with a 4-shaf t 
backing weave ; if 4-face to 3 back, a 4-shaft weave with a 3-shaft weave, or an 8 shaft 
weave with a 6-shaft weave ; if 9 face to 7 back, a 9-shaft weave with a T-shaft weave, 
etc. In the example 3-and-3 twill is employed for the face fabric, and 2-and-2 twill 
for the back fabric, and as the face fabric is finer than the back fabric in the propor- 
tion of 6 threads to 4, the 3-and-3 twill face will be similar in appearance to the 
2-and-2 twill back. The cloth will therefore have the semblance of a double 2-and-2 
twill, but its wearing property will be superior on account of the greater fineness of 
the face fabric. In the warp method of tying, illustrated in Fig. 29, no tie is placed on 
the second and fifth face pick, but in the weft method a slight deviation from the 
ordinary system is illustrated. The even backing picks pass over two face ends* 
while the odd backing picks only pass over one. They are arranged in this way in 
order that all the face ends will be intersected by the backing picks, and to show one 
method of obviating the difficulty which frequently arises in weaving when only 
a portion of one series of ends is employed for tying. If, however, there is any 
liability of the ties showing on the surface of the cloth, such a method should not be 
employed. 

Construction of Double-aofh Designs tor Looms witii Oianging Boxes at One 
End Only. — If the same kind of weft yarn be used for both the face and back fabrics, 
the method of constructing the point-paper plan is not affected by the limitation in 
the boxing capacity of the loom, even though, as is sometimes the case, two or more 
shuttles are employed for the purpose of obtaining a more regular cloth. If, however, 
the backing weft is different from the face weft, it is necessary for the face and 
backing picks to be arranged on the point-paper to alternate with each other in even 
numbers acording to the relative proportions required. The arrangement of the 
face and backing ends may be the same as in ordinary double-cloths, and it is better 
that it should be the same, for if the backing warp be employed for tying, the placing 
of the ties is then not influenced by the order in which the picks are inserted, so far 
as the face of the cloth is concerned. The covering of the corresponding face weft 
ties on the underside of the cloth is, however, not so easily effected when the picks 
are arranged in even numbers. The backing weft should only be employed for tying 
when absolutely necessary, as the insertion of the picks in even numbers not only 
renders it more difficult for suitable tying positions to be selected in the majority 
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of face weaves, but the interweaving of the bacHog weft with the face warp 
at iatervaU of 2 or 4 face picks, increases the tendency of the latter to group 
in 2's or i's. 

The Bystem of conatruction is exactly the same as in the foregoing designa. In 
Fig. 30 the face and backing threads are arranged in equal proportions, the ends in 
the order of 1 face 1 back, and the picks in the order of 2 face 2 back. The weave 
marks in Fig. 30 indicate weft with the exception of the circles i^hich represent the 




Fig- 30. 
backing-warp stitches. The 2-and-2 twill weave is employed for the face fabric, 
but for the back fabric the l-and-3 warp twill, shown at B, is used for warp tying, 
and the l-and-3 weft twill, shown at N, for weft tying. Hence with the design J or L 
the underside of the clotji will have a weft surface, and with the design K or M a warp 
surface. 

Tn the flat view given at Q the warp ties are shown arranged in S-thi^ad sateen 
order, as indicated at C, and it will be observed that on the face side of the cloth 
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each tie is placed between two face warp floats. Also each backing end is laised 
on the backing picks which precede and succeed a tie, hence on the underside of 
the cloth each face weft tie occurs between two backing-weft floats. R in Fig. 30 
represents the interlacing of the second face pick and the first backing pick, from 
which it will be seen that the face ends and the backing picks are quite separate and 
distinct from each other, while the face picks interweave at intervals with the backing 
ends (in this case l3ie eighth backing end) for the purpose of uniting the two fabrics. 

In the weft method of tying, illustrated in the flat view S in Fig. 30, on account 
of the picks being inserted in pairs, there are no positions available for passing the 
backing picks over the even face ends with a face weft float on both sides. The 
ties can therefore only be placed on the odd face ends, and though they are equally 
as well covered on both sides of the cloth a comparison with Q will show that the 
distribution is less perfect in this system than when the backing warp is employed 
for tying. Because of the difference in the arrangement of the ties the design J 
repeats upon twice as many picks as the design K, of which two repeats are shown. 
In the section given at T the face picks and the backing ends are shown quite separate 
from each other, the union of the two fabrics being effected by the backing weft 
interweaving at intervals with the face ends. 

The threads in Fig. 31 are arranged in the proportion of 2 face to 1 back in warp 
and weft, the ends in the order of 1 face, 1 back, 1 face, and the picks in the order of 
4 face, 2 back. In this case also wett is indicated, and for the face fabric the 
5-thread weft Venetian weave A is employed for both warp and weft tying. For 
the back fabric the 5-thread twill given at B is employed for warp tjring, and the 
5-thread Venetian (with the warp on the underside) given at N for weft tjring. The 
former backing weave is firmer than the latter, and also than the face weave, and 
may therefore be used when the back fabric is composed ot fine yams. On the other 
hand, the fewer intersections of the backing weave shown at N render it suitable 
for a cloth in which thicker backing than face yams are employed. It should be 
noted that on account ot the backing picks being inserted in pairs it is necessary 
for the 5-pick backing weave to extend over 10 backing picks, hence 20 face piclra 
are required. The complete design therefore repeats on 30 picks. In both methods 
of tying, the ties are placed between corresponding face floats, but on the underside 
of the cloth some ot the ties have a corresponding float on one side only. Thus, from 
an examination of the flat view S in Fig. 31, it will be seen that the face ends, which 
are passed over by the even backing picks, have a backing warp float on one side, 
and a backing weft float on the other side. 

In Fig. 32 the threads are arranged in mixed order, the proportions being 2 face 
to 1 back in the warp, and 2 face to 2 back in the weft. Warp is indicated in the 
plans, and the 5-thread warp-face Venetian weave A is employed for the face fabric, 
and the 5-thread sateen, with the weft on the underside, for the back fabric. Weft 
tying is not illustrated in the figure, but two methods of distributing the warp ties 
are given at C and N. The corresponding complete plans are shown at J and O, 
while the design given at L corresponds with J. With the ties distributed as shown 
at C and J, the alternate face picks only are passed over by the backing ends, and 
although this is a standard method of distributing the ties for cloths in which the 
face and backing ends are in the proportion of 2 to 1, in many cases it is found that 
a more even cloth is formed if all the face picks are employed for tying, as then the 
shrinkage of each is the same. The diagrams Q and R correspond with the design J. 
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The diagram P m Fig. 32 conespondfi with the design and ia similar to Q 



except that in this case all the face picks are passed over by the backing ends. With 
the latter order of tjing the two fabrics will not only be more firml)' united, but the 
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shrinkage of the weft picks will be unitorm. The distribution of the ties in this ordec 
will, however, be liable to produce an indistinct twill running in the opposite direction 
to the face warp twill, which, by detracting from the clearness of the latter, may b« 
a source of defect. 

Although it is not advisable for the face and backing ends to be arranged with 
each other in even numbers, as the difficulty of tying the two fabrics satisfactorily 



Fig 32 

together ie theieby increased, circumstances sometimes arise which render the 
arrangement necessary, hence for the purpose of illustration, an example is given 
in Fig. '33 in which the threads are in the order of 2 face, 2 back, in both warp and 
weft. The 2-weft, 3-warp twill is employed for both the face and back fabrics. 
In both the warp and weft methods of tying the ties are distributed regularly in 
such a manner that the Btaao number is placed on each thread, while each tie is con- 
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cealed on both sides oi the cloth by the adjacent floats. It is due to the weave which 
is used foi the face and back repeating on an odd number of threads that suoh a 
correct distribution of the ties is possible ; a twill weave repeating on an even number 
of threads can not be tied so satisfactorily in the 2-and-2 arrangement. The weave 
marks in Fig. 33 represent weft with the exception of the circles. 

Double-Cloth Beaming, Draltlng, and Peg|^ng.~AB in warp-backed cloths 
(see p. 16), if the yarns for the face fabric are similar to those for the back fabric, and 





Fig. 33 

the intersections of the weaves are relatively the same, it is possible for a perfect 
double-cloth to be woven with only one warp beam. An example of Buch a double 
weave is illustrated in Fig. 34, in which the same weave — shown at A and B — is used 
for the face and back fabrics, while both series of threads are used for tying, as 
indicated at C. In the plan C the circles denote backing ends passing over face picks. 
And the crosses backing picks passing over face ends, the cloth being double-stitched. 
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In the complete design, given at D, the weave marks indicate warp, with the excep- 
tion of the crosses. The corresponding flat view is shown at E, while F represents 
the interlacing of the first face and the first backing end. It will be seen that the 
relative number of intersections is the same for each thread ; hence, if the yams in 
each fabric are similar, the contraction of the warp threads in weaving will be 
uniform, and the equal tension required for each series will be better obtained by 
using only one beam. If, however, the face yams in a cioth are different from the 
baciang yams, or, on the other hand, if the weaves are diSeient aa regards the relative 
number ot intersectionB, it is better for two warp beams to be used, in order that the 
two series of threads may be separately tensioned. As a general rule two beams are 
employed, and the proper ten- 
sioning of the two warps is 
then of great importance, be- 
cause if the backing warp is 
held tighter than the face warp 
the backing warp stitches are 
liable to impair the softness of 
handle of the cloth, while if it 
is slacker the cloth ia deficient 
in soundness. Normally, the 
two warps should be held at 
about the same tension. 

In the drafting of double- 
cloths the conditions are very 
much the same as in warp- 
backed cloths (see p. 15), Thus, 
the double 2-and-2 twill design 
given at D in Fig. 35 (the face 
weave of which is shown at A, 
the backing weave at B, and 
the order of warp stitching at C) 
may be drafted in one of the 
methods illustrated at E, F, 
and G. At E the backing 
healds are shown intermingled 
with the face healds, whereas 
at F they are shown in front of, and at G behind the face healds. 

With the exception that a set of healds is required for each fabric, the ordinary 
method of constructing a draft may be employed- — i.e.. the threads in each fabric 
which work alike may be drawn on the same heald. Therefore the minimum 
number of healds in each set ia decided by the number of threads in each fabric, 
which work diSerent from each other. Thus, the design D in Fig. 35 requirea eight 
backing healds, although the backing weave is on four threads, because the backing 
ends must be raised for tying independently of each other in the 8-thread sat«en order 
given at C. Only four face healds are required, because the working of every fourth 
face end is the same. This will be understood from an examination of the flat view 
given at H in Fig. 36, which corresponds with the design D in Fig. 35, and the section, 
shown at N, which represents how the first face and the first backing end interlace. 
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Tlie face ends work regularly id 2-and-2 order with tte face picks, whereas the 
backing ends, in addition to working in 2-and-2 order with the backing picks, are 
raiaed for tying in 7-and-l order with the face picks. 

H, 1, and J in Pig. 35, in which different marks are used to distinguish the face 



ends from the backing ends, respectivelj' show the more convenient method of 
indicating the drafts given at E, F, and G on point-paper. When the face and 
backing healds are intermingled it is convenient to employ as many healds as there 
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«rc ends in the repeat of the design, as shown at E and H. Also, when a special 

draft such as I or J is used, the draft may be made upon the same number of 

face as backing healda {see G in Fig. 13, p. 14), in order to give more scope in 

varying the weaves, and so that 

the healds will all be equal in 

fineness. 

The pegging plan may be 
made in the ordinary manner 
by copying from the double 
weave the working of the heatds. 
commencing with the first and 
taking them in consecutive order. 
The number of squares in the 
repeat oA the point-paper is 
equal in one direction to the 
number ol healds, and in the 
other direction to the number 
^ uf picks in the double weave. 

Iq Fig. 35. D is not only the 
design, but also the {teggin^ 
plan for the straight draft given 
at E, while K and L are the 
pegging plans for producini; 
weave D on the drafts shown 
at F and G respectively. In 
each case the working of the 
backing healds is indicated on 
the shaded squares which, it will 
be seen, coincide in position in 
the pegging plans with the 
position which the backiug 
healds occupy in the draft. 
Thus, in plan K they precede 
and in plan L follow the vertical 
spaces on which the working of 
the face healds is indicated. 
Weft is represented in the design 
D, so that the marks in the 
pegging plans (with the exception 
of the circles] indicate healda 
down. 

Sometimes it is convenient 
for the healdfi which have been 
used for the back fabric in : 




fig. 38 



design to be subsequently employed as the face healds, and vux versa, in order 
that a change in the weave, or in the method of tying may be made without re- 
drawing the warp. For example, if a face end be twisted to a backing end, the drafts 
given at F and G in Fig. 35 may be employed for a double-cloth in which the eight- 
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shaft face weave shown at in Fig. 36 is combined with the 4-8haEt backing weave 
^iven. at P. As, however, there will then be only four backing healde, it ia im- 
possible to efiect the tying In 8-end. order by means of the backing warp ; but aa 
there are eight face healds, the face ends may be depressed for tying independently 
of each other in the 8-end sateen order given at Q in Fig. 36. The complete double' 
weave is shown at R, and S is the pegging plan for producing R on the draft given 
at F in Fig. 35, the front eight healds of which are now used for the face ends, anil 
the four back healds for the backing ends. In this example warp is indicated s<i 
that the marks in S (with the exception of the crosses] represent healds raised. 
The fiat view and a section showing the interlacing of the first backing and the first 
face end aie given at T and U in Fig. 36. A comparison of M and N with T and 
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U in Pig. 36 will show that when warp tying is employed, the backing ends are 
affected, so that the number of backing healds must be at least equal to the bumber 
of different tying positions in one repeat of the tying plan ; while in the case of 
weft tying, the face ends are affected, hence the minimum number of face healds 
is indicated in the same way. 

Effect of the System of Tying upon ttie Number of HeaMs.— When a fancy weave 
is employed for the face fabric, and a smaller weave for the back fabiic, it will 
frequently be found that fewer healds are required for weft tying than for warp tying. 
For example, assuming that in a 1-and-l double-cloth the weave shown at A in Fig. 37 
is employed for the face fabric, and that shown at B for the back fabric, ten heald? 
will be required for the face weave, and five healds for the backing weave, without 
taking the question of tying into consideration. With weave A either warp or weft 
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tying may be employed, but the ties can only be dietributed satiBfactorily in the 
10-thread sateen order shown at C or D in Fig, 37. For warp tying E is the double 
weave, and F the draft, ten backing bealds being required in order that the backing 
ends may be raised for tying in the order given at C. For weft tying, G ia the double 
weave and U the draft, only Eve backing bealds being required in this case, while the 
the ten healds which are required for the face weave enable the face ends to be de- 
pressed for tying in the lO-thread sateen order given at D, Hence, as a total of 
twenty healdii is necessary for warp tying, compared with fifteen healds for weft 
tying, the latter is the more economical method ao far as the number of healds is 
concerned. The pegging plans for E and G are given at I and J respectively in Fig. 37 



Fig 38. 

and as weft is indicated in the designs the marks in I and J (with the exception of 
the circles in I) represent healds down. 

Fig. 38 illustrates the effect that the system of tving has on the total number 
of healds, and also on the relative ntimber of face and backing bealds when simple 
weaves are used for both fabrics. The 3-and-3 twill weave is employed for the face 
and back, and the threads are arranged one face one back in warp and weft— weft is 
indicated in the plans. If the ties are distributed in twill order, six face and six 
backing healds will be required, as shown in the draft given at D,for either warp tying, 
shown at A, weft tying, shown at B, or double tyinff, shown at C. If, however, the 
ties are distributed in 12-thread sateen order — for warp tying, shown at G, six face 
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and twelve backing healds will be required, as drafted at H ; for weft t^ing, shown 
at I, twelve face and six backing healds, as drafted at J ; while for double tying. 
shown at K, it will be necessary to employ twelve face and twelve backing healds, 
aa drafted at L. The double 3-and-3 twill stay thus require a total of twelve, eighteen, 
or twenty -four healds, according to the system of tying which is employed. 

A further illustration of the effect of the system of tying on the draft is given 
in Fig. 39. In this case the threads are arranged in the proportion of two face to 
one back in warp and 
weft, while the 2-and-2 
twill weave is employed 
for the face fabric, and 
plain weave fot the back 
fabric. Weft is indi- 
cated in these examplea 
also. The plain order of 
tying by means of the 
baddng warp is given at 
M, and by means of the 
backing weft at N, for 
either of which four face 
and two backing healds 
^re reijoired, as shown 
in the draft given at 0. 
The pegging plans for M 
and N are given at P 
and Q respectively. 
With the 8-thread sat-een 
order of tying by means 
of the backing warp, 
.shown at R, four face 
and eight baddng healds 
are required, as indicated 
at S ; while with the same 
order of tying by means 
of the backing weft, as 
shown at T, ten face and 
tno backing healds are 
necessary, as represented 
at U. The latter order 
of drawing in the threads 
ia, however, more com- 
plicated than the former. 



Fig, 30 



If the tying is affected in 8-thread sateen order by 
means of both warp and weft, as shown at V, ten face and eight backing healds 
are required, as drafted at W. The system of tying may thus render it necessary 
to employ a total of either six, twelve, or eighteen healds in this case. 

Special Features in Double-Cloth Designing.— In arranging the order of the 
tiea it is important that the same number be placed, whenever possible, on each 
end and each pick of the series which is employed for tying. Tying with the backing 
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warp u equivalent to tying with the face weft, while tying with the backing weft is 
equivalent to tying with the face warp. In tiie former case the beat resnlts are 
obtained if the backing ends are raised equally over every face pick, and in the 
tatter if the backing picks are passed equally over every face end. In the 1-faw 
1-back arrangement of the threads this can usually be accomplished without much 
difficulty, except that all the ties cannot be perfectly concealed in the case of 
such a face weave as the one shown at A in Fig. 40. The complete cut which 
occurs in the weave between the second and third and the sixth and seventh ends 
and picks makes it impossible for the second and sixth backit^ ends or picks to be 
passed over the face picks or ends with a corresponding face float on both udes. In 




Pig. 40 

an example such as this, however, unless there is a considerable degree of contrast 
between the face and backing yarns, it is better for a tie to fall on each thread 
of the series which is employed for tyiug rather than to select only those positions 
where the ties will be covered on both sides. C in Fig. 60 shows how the ties may 
be arranijed for warp tying, while at D the complete double weave is shown, 
the 4-thTead twill given at B being used for the back fabric. The weave marks 
indicate warp. The flat view of the structure is represented at E in Fig. 40, and 
the interlacing of the fourth face and the fourth backing pick at F. It will be seen 
that the ties on the fourth and eighth face picks are only covered on one side 
by the face warp. However, as there is the same number of ties on each hacking 
end and each face pick, the take up in weaving will he the same for each end, and 
the contraction in width the same for each pick. A more regular cloth will there- 
fore be produced than would be the case if no ties were placed on the second and 
sixth backing ends. 

When the threads are arranged in unequal proportions it is frequently impossible 
for the same number of ties to be placed on each face thiead, although it is usually 
an easy matter to place the same number on each backing thread. Thus, in the 
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standard methods of tying the 2-face to 1-back arrangeineDt, usually only half tbe 
face picks are passed over when the backing warp is employed, and only half the face 
ends in the case of the backing weft. For instance, the warp ties for the Mayo weave, 
given at Cr in Fig. 41, are usually distributed as shown at I, the alternate face picks 
only being passed over by the backing ends. J shows the complete design with the 
2'and-2 twill, given at H, as the back weave, the marlis indicating warp. The corres- 
ponding flat view of the structure is represented at K in Fig. 41. However, by 
changing the position of 
the face weave to that 
shown at L, bo that it is 
situated in relation to the 
backing threads, as indi- 
cated at in Fig. 41, it 
is possible for the ties to 
be distributed as repre- 
sented at N. In this case, 
as shown in the design 
(for which H is the backing 
weave) and the corre- 
sponding flat view given 
at F, a tie is placed upon 
each lace pick. In the 

repeat of the double * |^ 

weave, however, each 
backing end is stitched 
twice to the face texture. 
The fiat view given at 
V in Fig. 42 shows the 
standard method of dis- 
tributing the ties in the 
2-and-l arrangement when 
weft tying is employed. 
The corresponding fcce~ 
weave is given at Q, the 
backing weave at R, and 
the order of tying at S. 
When the even ends only 

are passed over by the v p 

backing picks, they will, in Fig 41 

ordinary weaves, be liable 

to take up in weaving more rapidly than the old ends. This weave, however, 
is exceptional in the fact that the odd face ends interweave more frequently 
wHh the face picks than the even face ends, there being four intersectloss in eight 
picks in the former, compared with two intersections in the latter. This is shown in 
the section given at W in Fig. 42, in which the dotted line shows the interweaving of 
the first face end, the solid black line of the second face end, and the shaded line of 
the first backing end. The placing of the ties on the looser woven ends will tend to 
neutralise the variation in the take-up caused by the difference in the number of 
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intersectione between the odd and even enda. The distribution given at V in Fig. 
42 will therefore yield the beat lesulta in weaves of this charact«T. However, in 
order to illustrate a method of atitching on every face end, the flat view is extended 
to another repeat of the weave, as shown at X in Fig. 42, the ties being placed on the 
odd ends in the second repeat in atdei to balance those which are placed on the 
even ends in the first repeat. The plan of the ties for the two portions lettered V 
and X is given at T in Pig. 42, while the complet* double weave is shown at U. 



Fig. 42, 

When the floats of the face weave permit it, this method of distributing the ties may 
be adopted with advantage for ordinary weaves. The difSculty which is frequently 
found in the 2-and-l arrangement, of placing a tie on each face end, is one reason 
why tying with the backing weft is usually not so suitable as tying with the backing 
warp. It is better to have the ties unevenly distributed on the face picks than on 
the face ends, so far as the weaving of the cloth is conceiued. 

In order that a regular oloth may be obtained, the backing weave should be 
suitable for the back fabric, and similar to the face weave. Thus, the loose face 
weave given at Q in Fig. 42 is backed with the 2-and-2 hopsack weave shown at R. 
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This combination will permit of the use of thick backing yams and yield a soft under 
texture. 

When a twill weave is employed for the face fabric and the ties are distributed 
in twill order, they should fall equally on each face warp twill in the case of warp 
tying, or each face weft twill in the case of weft tying. If they fait on alternate twills 
only, as shown in the double-cloth design given at A in Fig. 43, and the correspouding 
flat view represented at B, adjacent twill lines are hable to appear different from 
each other. The example is a double l-weft-and-2 warp twill stmctuie, in which 



Kg. 43. 

the threads are arranged in the order of 1 face, 1 back in warp and weft, the tying 
being effected by means of the backing warp. By distributing the ties in 9-sateen 
order, as shown in the design C and the corrosponding flat view given at D in Fig. 43, 
the ties will fall equally on each face warp twill line. In C and D, however, the ties 
roB somewhat distinctly in the opposite direction to the twill of the face fabric, and 
there is, therefore, a liability of a croas-twill showing in the cloth. (For further 
reference to this defect see p. 6.) 

The design H in Fig. 43 illustrates that in backing weft tying if there is a choice 
of two consecutive positions tor a tie in the face weave, it is, as a rule, better to select 
that which will be covered by the greater number of following face picks. The 
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correaponding flat view ia given Id Fig. 44, on the right of which a section, TepTeseDtin<; 
the interweaving of the first face and the first backing pick, is shown. The example 
is a double 3-«eft, 2-warp twill, and the threads are arranged 1 face, 1 back. It will 
be seen that the iveft tie on the first face end may be placed either between the 
first and second face picks, or the second and third. The former poeitioD is shown 
in the illnstrations, and is preferable to the latter, because the beating ap of two suc- 
ceeding face covering picks gives a better opportunity of the tie being concealed. 

PoaKlon of the Backing Weave.— In the construction of a perfect double-cloth 
it is neceesarv for similar conditions to be obtained in the weave of the under- 
fabric as have been described and illustrated with reference to the weave of the face 
fabric. The ties form the connection between the two fabrics, and arc thus common 
to both weaves. Therefore, since it is first necessary for the ties to be placed accord- 
ing to the poeitioDB of suitable binding places in the face weave, the backing weave 
should afterwards be suitably placed in accordance with the position of the ties. 

There are three positions which a face warp or weft tie may occupy in relation 
to the floats on the underside of the cloth — viz., between two corresponding floats ; 
with a corresponding float on one side, and an opposite float on the other ; and 
between two opposit* floats, £^h position is iUustrated in Figs. 46 and 4:7 which 




correspond with each other in every respect except that the backing warp is employed 
for tying in Fig. 46, while the backing weft is employed in Fig. 47. The threads are 
arranged 1-and-l in warp and weft, and the 2-and-2 twill weave is employed for both 
the face and the back ot the cloth. The weave marks indicate weft, and in the face 
fabric the 2-and-2 twill is placed throughout as shown at A in Fig. 45, while the ties 
are placed to suit the face weave as at B for Fig. 46, and aa at C for Fig. 47. The 
backing weave, however, is placed in the three diflerent positions given at D, E, and 
F in Fig. 45. Thus N in Figs. 46 and 47 shows the flat view of the structure from the 
face side of the cloth, with the backing wciive placed as at D ; R with the backing 
weave placed as at E ; and V, with the backing weave placed as at F. Sections 
0, S, and W respectively show the interlacings of the first face and the first backing 
pick of N, R, and V. The flat views P, T, and X in each figure correspond with 
N, R, and V, and show the appearance of the underside when the cloth is turned 
over horizontally, as indicated by the numbers above the warp threads. Sections 
Q, U, and Y respectively show the interlacing with their respective picks of the 
first face, and the first backing end (numbered I and 3) of P, T, and X. 

It will be noted that in each arrangement the ties will be correctly covered on 
the face of the cloth by the corresponding face floats between which they are 
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placed. By comparisf; the flat view N and the section in each figure with the 
flat view P and the section Q, it will be seen that with the backing weave placed as 
At D in Fig. 45, the back of the cloth will be aa perfect aa the face, because the 
ties occupy positions between corresponding backing floats. A comparison of R 
And S with T and U, however, shows that with the tttddng weave placed as at R, 
the back fabric will not be 
so perfect as in the former i 2 3 4 5 6 7 8 
case, because the position 
occupied by each tie on the 
undeiside is between a corre- 
sponding and an opposite 
backing float. Thi? kind of 
defect frequently cannot be 
avoided, as, for example, 
when a plain backing weave 
ia employed. Although in 
well-set-up cloths the defect 
is practically invisible, it 
should only be allowed to 
oocni when absolutely neoes- 
aary, A comparison of V and 
W with X and Y in which 
the backing weave is placed 
as at F, shows the most serious 
defect which can occur in the 
back fabiic. In this case the 
position occupied by each tie 
on the underside is betw< 
two opposite backing floats. 
When the backing warp is 
employed for tying, this causes 
the warp floats in the under- 
.dide to be broken by the face 
weft ties, as shown at Y in 
Fig. 46, while when the bach- 
ing weft is employed, the weft 
floats on the nnderside are 
broken by the face warp ties^ 
as shown at W in Fig. 47- 
This not only results in the 
ties showing prominently on Fig. id. 

the underside, but as the 

intersections of the backing threads are correspondingly increased, the back 
fabric is made firmer and harder woven than it should be. 

The complete plans for the drawings given in Fig. 46 are shown respectively at 
H, I, and J in Kg. 46, the marks — with the exception of the circlea — indicating 
■weft. A comparative examination shows that in warp tying the moat perfect 
back fabric is obtained when each backing end is raised on the backing picks which 
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precede and succeed the face pick on which the tie is placed. In the same way 
a comparison oE the plans given at K, L, and M in Fig. 15, with the corresponding 
diagrams in Fig. 47, shows that in weft tving the most regular back fabrics results 
when each backing pick passes over the backint; end on each side of the face end 
on which the tie is placed. (All the marks in K, L, and M indicate weft, but the 

dots which are shown in K 
are omitted m L and M.> 
The backing weave may also 
be placed as shown at G in 
Fig. 45, but this will produce 
a similar defect to that pro- 
duced by placing it as at E. 

For some of the simpler 
standard makes of double- 
cloths, in which the ties are 
distributed in regular order, 
the position of the bactdn^: 
weave in relation to the ties 
can be reasoned out without 
difficulty. Thus, in the fore- 
going example the best result 
is obtained n-ith the face and 
backing weaves occupying 
corresponding positions, as 
shown at A and D in Fig. 45. 
A weft or warp float on the 
surface of the upper fabric 
should be above a similar 
float on the top side of the 
under fabric, so that whet« 
the two fabrics are in contact, 
a warp float of one is against 
a weft float of the other. The 
best conditions are thereby 
obtained for the interweaving 
of the warp threads of one 
^ cloth with the weft thread.^ 
of the other cloth. For ex- 
ample, in a 1-and-l arrange 
ment of the threads, the 
Fig. 47. 4-and-4 twill, shown at A in 

Fig. 48, may be backed with 
the same weave in a similar position, as shown at B ; while in a 2-and-l 
arrangement it may be backed with the 2-and-2 twill in the position shown at C. 
If the threads are arranged in the proportion of 7 face to 5 back, the 3-and-4 
twill in tJie position shown at D may be hacked with the 2-and-3 twill in 
the position shown at E. 

In only the simplest cases, however, may it be safely assumed, without experi- 
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ment, that the best position of the backing weave has been obtained. Thus, taking 
P in Fig. 48 as the weave for both the face and the back of a 1-and-l double-cloth — 
the marks indicating weft — the warp ties may be either placed as shown in 
the plan 6, or with the same result; so far as the face of the cloth is 
concerned, they may be placed one pick lower, as shown at H, the marks 
indicating backing ends raised over 
face picks. With the ties placed 
as at G, the most perfect under- 
fahric ^^lU be obtained by commenc- 
ing the backing weave exactly like 
tbe face weave, as shown at I, but 
with the ties placed as at H, it will 
be necessary for the backing weave 
to be changed to the position shown 
at J in order to secure the best 
results. In the same way assimiing 
that the weave F is required to be 
backed with a 2-and-2 twill, K sho'ws 
the best position of the weave for 
tying as at G, while L is the best 
for tying as at H. It is evident, 
therefore, that the positions of the 

face weave, the ties, and the backing weave, cannot be decided upon haphazardly, 
but that they should bear a definite relationship to each other. 

Systematic Construction off Double -Clotli Designs.— The example given in 
Fig. 49 illustrates step by step a convenient method of procedure in constructing 
doable-clotb designs, by which it is possible to ensure that the best conditions 
will result both on the face and the back of the cloth. It is applicable to any 
type of face or backing weave, and to any arrangement of the threads. A Ls 
the plan of the face weave, which, it may be assumed, is required for a cloth 
in which the threads are arranged in the order of 1 face, 1 back in warp and 
weft, with a 2-and-2 twill backing weave. The weave marks are taken to indicate 
weft float. As the chief object should be the production of as perfect a face 
texture as is possible, the tying should be considered first in relation to the 
order in which the face warp and weft threads interweave with each other. 
The point-paper plan of the face weave enables the interweaving of the face 
threads to be seen at a glance, and thus affords a convenient means of reasoning 
out experimentally which is the better method, warp tying or weft tying, and also 
which is the best order of distributing the ties. Therefore, one or more repeats of 
the face weave are inserted lightly on the point-paper, as shown at A. In order 
to ascertain if warp tying can be employed, the positions of the backing ends are 
indicated between the face ends along the bottom of the plan, as shown at B, 
a face thread being arranged to precede a backing thread, in accordance with the 
order of warping. As the weave marks indicate weft float, two blanks alongside 
each other on the same face pick indicate that two consecutive face ends are raised 
at the same time, and therefore show a suitable position for raising ^a backing 
end between them over the pick. Thus on the first pick of the weave shown at B, 
the second and third squares are blank, therefore the second backing end may be 
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rsified over the first face pick. On the second face pick the seventh and eight 
squares are blank, therefore the seventh backing end may be raised over it, and so on. 
The positions of the warp ties ma;p be conveniently indicated on the face veave by 
inaertiog marks where required between the blank squares, as shown at C. The 
selection of such a position for each tie ensures that one condition of warp tying 
will be fulfilled— -viz., that where the backing warp enters the face cloth it will be 
covered on both sides by the adjacent face waip floats. 

Id order to ascertain if weft tying can be employed, the positions of the backing 
picks are indicated between the face 
picks at the side of the face plan, as 
shown at H in Fig. 49. In this case, 
two marks, one above the other, on 
the same end of the face weave 
indicate that a face end is passed 
over by two consecutive face picks. 
and therefore show a suitable posi- 
tion for passing a backing pick 
between them over the face end. 
Thus, on the first end of the weave 
H marks are inserted on the first, 
second, and third squares ; therefore 
either the first or the second backing 
pick may be passed over the first 
face end, the former being preferable, 
as the tie will then be covered by two 
succeeding U.ix picks. The positions 
of the ties may be conveniently 
indicated by inserting marks where 
required between the face weave 
marks, aa shown at I. The selection 
of such positions ensures that where 
the backing weft enters the face 
cloth it will be covered on both aided 
by the adjacent face weft floats. 
After the positions of the ties have 
been indicated, the plan should be 
examined in order to ascertain if the 
beat distribution has been obtained, the arrangement being modified if necessary. 

The next process is to find the best position of the backing weave in relation to 
the ties. A space is reserved for the backing weave, and taking warp tying first, the 
positions of the face picks are indicated between the backing picks at the side of the 
space, as shown at D in Fig. 49. (It is necessary to remember that a face thread 
precedes a backing thread, and that for each backing warp tie in the face fabric 
there is a face weft tie in the back fabric.) The positions of the ties are then copied 
from the face weave C on to the reserved space, as shown at E, the marks of the ties 
necessarily falling on the ends and between the picks of the backing plan. At 
C the t}'ing marks indicate that backing ends pass over face picks, while at £ they 
indicate that face picks pass under backing ends, which is the same thing. Thus 
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C and E show that on the first face pick the second backing end is raised ; on 
the second face pick, the seventh backing end ; on the third face pick, the fourth 
backing end, etc. With practice the ties are readily transferred from one plan to 
the other. In inserting the backing weave (the marks indicating weft), if possible, 
a square should be left blank above and below each tying mark, as shown at F. 
This ensures that each backing end will be raised on the backing picks which 
precede and succeed the tie ; or, in other words, that each face weft tie on the 
underside of the cloth will occupy a position between two backing wett floats. 

In the case of weft tying, the positions of the face ends are indicated between the 
backing ends along the bottom of the space reserved for the baddng weave, as shown 
at J in Fig. 49. The positions of the ties are then copied from the face weave I. 
the marks being placed on the picks and between the ends of the backing plan, as 
shown at K. In I the tying marks indicate that backing picks pass over face ends, 
and, what is equivalent, in E they indicate that face ends are down on backing 
picks. Thus, the first backing pick passes over the fibrst face end, the second 
backing pick over the sixth face end, and so on. In inserting the backing weave, 
if possible, a weave mark should be placed on both sides of each tying mark, as 
shown at L. This ensures that the backing ends on both sides of the tie are down — 
that is, each face warp tie on the underside of the cloth will occupy a position 
between two backing warp floats. 

By thus carrying out the weaves, the double plan may afterwards be constructed 
from them in the most advantageous manner, or if the complete weave is not 
lequired, as is frequently the case in heald work, the draft and pegging plan may be 
constructed directly. G in Fig. 49 is the double weave from the face weave C and 
the backing weave F, the circles which indicate the warp ties corresponding in 
position with the tying marks in both weaves. M is constructed from the face 
weave I and backing weave L, the weft ties being indicated by the crosses, which 
correspond in position with the tying marks in the two weaves. 

While the foregoing method may be employed with advantage for a simple 
arrangement, it is particularly useful in the construction of designs in which the back- 
ing weave is different from the face weave and in which, because of the irregular 
construction of the face weave, the ties require to be distributed in irregular order. 
The working out of an irregular type is illustrated in stages in Fig. 50, in which, it 
may be assumed, the face weave A is required to be backed with 2-and-2 hopsack 
weave in a 1 face, 1 back arrangement of the threads. In this instance the weave 
marks are taken to indicate warp, but the system of working is exactly the same as 
when weft is indicated if the marks in the face and back weaves are taken for blanks 
and vice versa. In order to ascertain if warp t3dng can be employed, the positions 
of the backing ends are indicated between the face ends, as shown at B in Fig. 50, 
then each pair of face ends between which a backing end is indicated is examined in 
tarn. So far as regards the covering of the tie on the faco of the cloth, in this 
case a suitable position is shown where marks are indicated on both ends of a pair. 
Thus in B the second and third squares are marked on the first and sixth face 
picks ; therefore the second backing end may be raised on either of these picks. 
It is, however, not only necessary for a suitable position to be found in the face 
weave for each tie, but the distribution must also be considered — that is, there 
should, if possible, be the same number on each backing end and on each face pick, 
while the distribution should be as regular as possible. When, as is frequently the 
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coae with weiiTes of an iiregular charact«i, there are two or more positions in the 
face weave foi tying 8om« of the backing threads, and only one position for tying 
others, the lattei should be dealt with first. Thus in weave B there is only one 
position available for each of the backir^ ends 1, 3, 6, and 7. Therefore, tying 
marks are first inserted at these places between the face ends, as shown at C. 
Then, as indicated at D, the remaining ties can be readily added to the plan with due 
regard to the order of distributaon. 

E in Fig. 60 represents the space 
reserved for the backing weave, the 
marks at the side of which show the 
order in whicb the face picks are 
inserted between the backing picks. 
The marks between the squares of E 
correspond with those indicated in D, 
and represent the positions where the 
face picks pass under the backing 
ends. The plans F to M show all the 
different positions in which it lb 
possible to place the 2-and-2 hopsack 
backing weave in relation to the ties. 
As the weave marks indicate warp, 
the chief thing to avoid is the occur- 
rence of a blank space above and 
below a tyingmark, and it will be seen 
that all the plans, with the exception 
of G and J, are defective in this re- 
spect, aa regards a proportion of the 
ties. In G and J the relation of the 
backing weave to the ties is not perfect, 
as it is impossible for the weave to be 
placed with a mark above and below 
every tying mark. 

In the diagrams given in Fig. 51. 
inwhich the shaded linesrepresent the 
backing threads, the face weave D is 
shown backed with the 2-and-2 hop- 
sack placed as indicated ab G in Fig. 50. 
F is a flat view from the face side, while R shown the appearance of the underside wheD 
the cioth is turned over horizontally, as indicated by the numbers above the warp 
threads. The positions of the ties are shown by the solid marks, and it will be seeti 
that they correspond with the marks between the squares ot D and G in Fig. 50. Q 
in Fig. 51 represents the interlacing of the threads 1 and 2, and S of the threads 3 and 
4. The diagrams show how a face weft tie on the underside of the cloth corresponds 
with a backing warp tie on the face. The ties on threads 2, 6, 12, and 16 (which in 
G are indicated between two marks) are covered between two backing weft floats. 
Thus, in the section Q, the third face pick is shown entering the back fabric between 
the second and third backing picks. The ties on threads 4, 8, 10, and 14 (which in 
have a mark on one side, and a blank on the other) have a backing warp float on one 
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side and a backing weft float on the other. The position is clearly shown in section 8, 
whete the sixth £ace pick enters the back fabiic between the fifth and sixth backing 
picks. The effect of placing the backing weave with a mark above and below a 
tying mark ia shown by the dotted lines in Q and S. In Q the dotted line shows the 
interweaving of the backing end numbered 2, assuming that the backing weave has 
been placed as shown at H or I in Fig. 50, the float being broken by the tie on the 
third face pick. Similarly, the dotted 
line in S shows how the float of the 
backing end numbered i would have 
been broken by the sixth face pick 
if the backing weave had been 
placed at L or M. 

N and in Fig. 50 respectively 
illustrate the construction of the 
draft and pegging plan directly from 
the face weave U, and the backing 
weave G. From sn examination of 
D and 6 the nnmber of healds that 
are required can be readily ascer- 
tained. Thus, D requires eight face 
healds because all the ends in the 
repeat work difierently from each 
other, while G requires eight backing 
healds on account of the backing 
ends being raised for tying in 8-thread 
order. It is therefore only necessary 
to decide on the positions of the 
healds in order to construct the draft 
diiectly, as shown at N. in which the 
backing healds are placed in front of 
the face healds. The pegging plan 
O may then be constructed directly 
from D and G as follows :— (1) The 
positions of the backing healds and 
the backing picks are indicated 
lightly, as shown by the shaded 
squares. (2) The face weave is 
copied from D on to the face picks 
of the face healds, as shown by 
the full squares. (3) The backing 
weave is copied from G on to the 
backing picks of the backing healds, as shown by the diagonal marks, (i) The 
warp ties are copied on to the face picks of the backing healds from either D 
ur Q. as shown by the circles. (5) The face healds are marked up on the backing 
picks, as indicated by the dots. All the marks in indicate healds raised. 

In Fig. 52 the method of working is shown for a double-cloth in which the threads 
are arranged in the proportion of 2 face to 1 back in warp and weft, assuming that 
the face weave given at A is required to be backed with 2-and-2 twill. The weave 
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maitcfl are taken to indicate weft. An examination oE A showB that weft tying is 
more suitable than warp tying ao far as regards the covering of the ties on the surbce 
of the cloth. Therefore the positions of the backing picks are indicated between the 
face picks in the order of 1 face, 1 bade, 1 face, as shown at B. Each pair of face 
picks between which a backing pick is indicated is then examined in turn, and 
experiments are made until the best possible arrangement of the ties is obtained. 
This is shown by the marks between the ^^ 
picks of the plan C. D shows the positions '2^^ 
of the face ends between the backing ends 
on the space reserved for the backing 
weave two face ends being indicated 
between each pair of backing ends. The 
method of transferring the ties ftom the 
face weave to the reserved space is 
similar to that already described in 
reference to the l-and-l arrangement of 
the threads, except that a tie on either 
(or both) of the face threads will be in- 
dicated between the same pair of backing 
threads. Thus the tying marks between 
the ends of the plan E correspond in 
position with those between the picks of 
C. Plans F. G, H, and I show the differ- 
ent positions in which the backing weave 




Fig. 52. 



Fig. 53. 



may be placed in relation to the ties. In this case while the best conditions 
are obtained when weave marks are placed on both side* of each tying mark, 
the chief thing to avoid is having a blank square on both sides. Plans F, G, 
and H are therefore defective, the only possible position of the backing wea\'e 
being shown at I. 

In the diagrams given in Fig. 53 the interlacinga of the threads and the positions 
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of the ties correspond with the weave marks and blanks, and the tying marks of 
plans and I in Fig. 52. The structure, as viewed from the face side, is repre- 
sented at L, and from the underside at N, assuming that the cloth is turned over 
from top to bottom, as indicated by the numbers alongside the weft picks. 
M shows the interweaving of picks 11 and 12 with their respective ends, and 
of picks 1 and 2. From an examination of L it will be seen that each backing 
weft tie is perfectly covered on the surface of the cloth. N enables the relation 
of the ties to the backing weave to be observed ; thus, a face warp tie on the 
underside corresponds with a backing weit tic on the surface. The ties on the 
picks 2 and 5 (which in I have a mark on both sides) are covered between two 
backing warp floats. This is also shown in sectidn 0, where the sixth face end 
enters the back fabric between the third and fourth backing ends. The ties on 
picks 8 and 11 (which in I have a mark on one side and a blank on the other) 
have a backing warp float on one side, and a backing weft float on the other, 
the position being also shown in section M, where the second face end enters 
the back fabric between the first and second backing ends. The dotted lines 
in M and show the eflect of placing the backing weave with a blank square on 
each side of a tjong mark. In M the dotted line shows how the float of the backing 
pick 11 would have been broken by the tie on the second face end if the backing 
weave had been placed as at F in Fig. 52 ; while the dotted line in shows how 
the float of backing pick 2 would have been similarly broken by the sixth face end 
if the weave had been placed as at G. 

J and K in Fig. 52, respectively show how the draft and pegging plan may be 
constructed directly from the face and backing weaves, the backing healds, for the 
purpose of illustration, being placed behind the face healds. In this case, the 
backing weft ties are marked on the backing picks of the face healds, as shown by 
the crosses in K, while dots are inserted on the face picks of the backing healds, 
all the marks indicating healds down. 

Reversible Double Weaves* — In no type is the correct placing of the backing 
weave in relation to the ties of greater importance than in the construction of rever- 
sible double weaves, such as are used for fine woollen and worsted overcoatings, in 
which the same eflect is produced on both sides. Plans A to 6 in Fig. 54 — ^in which 
weft is indicated — illustrate the construction of a reversible 7-shaft whipcord, in 
which the threads are arranged in the order of 1 face, 1 back, in warp and weft. As 
the back of the cloth is warp surface, the same as the face, the backing weave is 
exactly the opposite of the face weave. So far as regards the face of the cloth, the 
position of the backing warp ties may be varied, as shown in the plans A, B, and C, 
in each of which the tying places are indicated by the marks between the ends. The 
corresponding positions of the face weft ties are indicated by the marks between the 
picks of the plans D, E, and F respectively, in which it will be noted that the position 
of the backing weave is changed to accord with the position of the ties. Section H 
in Fig. 55 shows the interweaving of the first face and the first backing end with the 
weaves and ties placed as at A and D ; section I, as at B and E ; and section J, as 
at C and F. In each case the back of the cloth is as perfect as the face, the weaves 
being the same except that the twill runs in the reverse direction. 6 in Fig. 54 shows 
the complete double design with A as the face weave and D the backing weave. 

Double -Cloths with Compound ^ace Weaves.— If warp tying be employed for 
a c<Hnpound face weave, such as that shown at K in Fig. 54, an important principle 
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to note b, if possible, to distribute the ties in the same order throughout the complete 
repeat. This is particularly necessary when a simple backing weave is employed. 
For example, assuming that the threads are arranged 1 face, 1 back, in warp and weft 
the best order of distribution for the twilled hopsack in the first section of K is the 
8-sateen order. The same order may be employed for the 2-and-2 twill section, 
therefore the 8-sateen distribution may be used regularly throughout the repeat, as 
shown by the marks between the ends of K. Then if a simple backing weave, such 
as the 2-and-2 twill shown at L, be employed, the backing ends may be drafted in 
straight order on to eight 
healds. If, however, the ties 
for the twilled hopsack section 
are placed as shown by the 
marks between the ends of M, 
it is necessary for a break to 
be made in the order of dis- 
tribution where the weave 
changes. An irregularity of 
this kind may not only com- 
plicate the drafting of the 
backing ends, but in this case 
for a 2-and-2 twill backing 
weave, 16 backing healds are 
required, because as shown at 






Fig. 34 



Fig, 56. 



1 the two 



N, the ties are in a diSerent position relative to the backing weave i 
sections of the design. 

In the production of compound face weaves which require a large number of 
healds, tying with the backing weft gives more scope for variety of effect in dobby 
weaving than tying with the backing warp. For example, in a 2-and-l arrangement 
of the threads, the ends of the face weave given at in Fig. 64 may be depressed for 
tying in the order indicated by the marks between the picks, and 20 face healds are 
required, while if a plain backing weave be used, only two backing healds are 
The weave marks of indicate weft. On the other hand, stitching 
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with the backing warp would necessitate the use of a large number of backing 
healds if the ties were as efiectively concealed as in weft tying. In some cases, 
however, the cheaper classes of piece-dyed cloths, in which compound face weaves 
are employed, are tied by means of the backing ends, which are raised for tying 
in regular order. Thus, if the weave given at in Fig. 54 is backed with 
plain weave, and the ties distributed in plain order, only two backing healds 
are necessar}% the same as in weft tying. The backing healds, in this system, 
are raised alternately for tying, as shown by the marks between the ends of P, 
irrespective of the face weave, except that care is taken to so plan the weave that 
the defective ties are reduced to the lowest possible number. In a piece-dyed cloth 
the defects on the face are not so apparent as when there is a difference in colour 
between the face and backing yams. 



CHAPTER III 
SPECIAL CLASSES OF DOUBLE CLOTHS 

Double Cloths in which the Threads Interchange. Cut Double Cloths — Cat Effects produced by 
Interchanging the Threads — Designs in which the Cut is produced by interweaving the 
Threads in 3-and-3 order. Double Plain Cloths — Styles arranged 1-and-l as to Colour — 
Correct Joining of Double Plain Weaves — Double Plain Horizontal Hairline— Intermingled 
Double Plain Effects — Specially arranged Doubje Plain Stripes — Double Plain Spotting — 
Broad Double Plain Stripes — ^Double Plain Cloths Sjiecialiy Coloured in the Warp — 
Comparison with the First System — Cutting and Joining the Weaves — ^Methods of Colour- 
ing the Backing Ends — ^Method of Designing Stripe Patterns — Construction of Double 
Plain Check Patterns — Double Plain Effects in Three or Four Colours — Four-Shade 
Effects Coloured 1-and-l in the Warp — Three-Colour Patterns arranged 1 Face, 1 Back 
in the Warp— Four-Colour Patterns arranged 1 Face, 1 Back in the Warp. Double Twill 
and Sateen Stripe Designs. 

DOUBLE CLOTHS IN WHICH THE THREADS INTERCHANGE 

The method of interchanging the threads, illustrated by the plans A and B in 
Fig. 56, and the drawings in Fig, 57, is employed for reversible cloths in which 
very loose weaves are required on the face and back. The odd ends and picks, 
which in the example form the 10-thread hopsack pattern A on both sides of the 
cloth, are alternately above and below a plain fabric formed by the even ends and 
picks. A weft float formed on the surface by the odd picks has a corresponding 
warp float on the underside formed by the odd ends, and vice versa ; each odd end and 
pick thus floating loosely on one side or the other without interweaving with the 
other threads, except where the interchange is made. The necessary firmness of 
structure is secured by the plain weaving of the even threads which form a centre 
fabric, and by the interchanging of the loosely woven threads through it. In the 
complete plan given at B in Fig. 56, the positions of the threads which are in the centre 
are indicated by the shaded lines. After the plain weave of the centre threads has 
been inserted over the repeat, as indicated by the diagonal marks, it is only necessary 
to insert marks on the odd ends and picks (as shown by the full squares) in the 
sections where the weft is required on the surface. (The marks in Fig. 56 represent 
weft.) The odd picks thus float over all the ends, and the odd ends are down on all 
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the picks ; while in the remaining sections, where tite warp ia required on the Burface 

the odd picks paaa under all the ends, and the odd ends are raised on all the picks. 

This is clearly shown in the flat view of the structure given in the upper portion of 
Fig. 57. The section on the 
right of the flat view shows the 
interweaving of the ende I and 
2, and that betow of the picks 
1 and 2. The diagrams indicate 
the method in which the ends 
and picks respectively change 
from one side to the other of the 
plain centre fabric. The threads 
which form the centre fabric 
require to be much finer than 
those which float on the face and 
back. 

All ordinary double weaves 
constructed for 1-and-l warping 
and wefting may be readily re- 
arranged to interchange on the 
principle illustiated by the plans 
C, D, B, and F in Fig. 66. In this 
system one series of threads, 
either warp or weft, enters about 
equally into the face and back 
fabrics, passing alternately from 
face to back, and from back to 
face. Usually it is better to in- 
terchange the warp threads, (i» 
the cloth can then be woven 
from one warp beam. Also, a 
lower quality of weft can be 
used for the under than for the 
face fabric, while fewer healds 
are required than when the inter- 
change is in the weft threads. 

C in Fig. 56 shows an ordin- 
ary double 2-and-2 twill weave 
from which the ties are omitted ; 
the threads are arranged I face, 
] back in warp and weft, and 
the repeat occupies eight ends 
' J and picks. For the warp inter- 

Fig 56. change the repeat is made either 

one end less, or, as shown at D, 

one end more than the number of ends in the repeat of the original weave C. 

and the weave C is inserted in the manner illustrated by the full squares in D. 

Becanse the weave C is a 1-and-l arrangement while the repeat of D contains 
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an odd number of ends, it ia neceeaary for two repeats of the twill to be lun in 
before the repeat for the picke is complete. This causes the odd ends to enter 
the face fabric and the even ends the back fabric in one twill, while in the 
other twill the positione of the ends are reversed. The picks, however, are always 
retained in their respective positions, the odd picks being on the face and the even 
picks on the back throughout ; hence the backing weft may be different from the 
face weft, as in the ordinary type of double cloth. The additional float, indicated 
by the cross on each face pick of D, may be in either weft or warp, althot^h in this 
case weft is preferable, as the face twill is thus made more definite. An effect similar 
in appearance to a double 2-and-2 twill is obtained, but the weave is really between 
a 2-and-2 and a 3-and-2 twill. 

The flat view, to correspond with the design D (in which the marks represent 
»ett), is given in Fig. 58, the shaded lines indicating where the threads are on the 
undernde. The section on the right 
of die flat view shows the inter- 
weaving of the first two ends, and 
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enables the method in which the ends change from one fabric to the other to be 
rttdily seen. The interchange is so frequent that a firm, solid structure results 
without the ordinary system of tying being employed. 

E in Fig. 56 shows an ordinary double 3-and-2 twill with the ties omitted ; 
while P shows the weave arranged to interchange in the weft. In this case the 
lepeat for the picks is made au odd number by increasing it by one, the two lines of 
tie twill thus occupying 22 ends. The odd ends are always on the face, and the even 
ends on the back, which renders it possible for a tower quality of warp to be used 
for vhe back than for the face. The efiect which is obtained is between a 3-and-2 
and a,3-and-3 twill. If the repeat had been made on 9 picks and IS ends the weave 
would have produced an effect between a 3-and-2 and a 2-and-2 twill. 

CUT DOUBLE CLOTHS 

In these a division of the face weave is obtained by means of fine lines which 
may run in the direction of the warp, of the weft, or of both warp and weft. If the 
lines are near together, tying on the ordinary principle is not necessary, as the cuts 
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MTve to unite the two fabrics. When, however, tLere is a rather targe space between 

the cuts, say more than one-fifth of an inch, extra tying places are required in order 

to produce a fiim structure. The 

cut or line effect can be produced 

in either of the following methods : — 

(1) By interchanging the threads. 

(2) By interweaving the face and 
back tlireads together in 3-and-3 
order. 

Cut Effects produced by Inter- 
clunglng the Threads.— This system 
is employed in welI-Bet;jip__£lQllia 
in which the threads are arranged 
inthfe-proportion of 1 face to 1 back 
in warp and weft, neat designs re- 
sulting from reversing the ends and 
picks in sections, according to the 
form of pattern required. For 
example, G in Fig. 56 shows the 
positions of the lines for the pro- 
duction of a cut check of equal 
spaces on the face and back in a 
Fig. 50. double 3-and-3 twill, while the 

shaded squares in the complete 

double weave given at H indicate the positions of the backing thread? in the 
various sections. The cuts between a 
and h, and between c and d, are 
obtained by reversing the picks ; and 
between a and c, and h and d, by 
reversing the ends. Thus, although 
every portion of the cloth is double 
in structure, each end and pick forms 
part of both the face and the back 
fabric, and a perfectly regula. struc- 
ture can be obtained with only one 
warp beam. In H the face weave 
is indicated by the full squares, 
and the backing weave by the dia- 
gonal marks, the dots showing where 
the backing ends are down on the 
face picks. 

The flat view, to correspond 
with the design H in Fig. 56, is 
given in the upper portion of Fig 
59, and a section showing the inter- 
FJR. 60. weaving of picks 3 and 4 in the 

lower portion. As the threads pa«a 

alternately from face to back and from back to face, it will be clear that 
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additional variety of eSect may be obtained by ananging tbe threads aa 
to colour in different order§. For example, with a 1-dark, l-light order of 
warping and wetting, a eobd dark surface would be formed in section a of the 
design H, where the odd ends interweave with the odd picks. In section b, where 
the odd ends interweave with the even picks, an intermingled colour effect would 
be produced on the surface, while a similar efEect would be formed in section c, 
where the even ends interweave with the odd picks. In section d the interweaving 
of the even ends with the eveu picks would form a solid light surface. The colour 
effect on the underside would 
be exactly the reveise of the 
face in the solid portions. 

Although with the weave 
H a line is produced on both 
sides of the cloth by the inter- 
changing of the threads, the 
d-and-S twill is really continuous 
throughout in both fabrics. A 
better defined and deeper cut 
is obtained if the face and 
backing weaves are arranged 
on the principle shown at I in 
Pig. 56. In this case the face 
weave also cuts along the Une 
where the threads interchange, 
ai^ the directiou of the twill 
is reversed in alternate sections. 
The arrangement causesa similar 
vMt to be formed in the double 
weave given at J, in which 
only one kind of weave mark 
is shown, in order that it may 
be more clearly seen how the 
weft opposes the warp where 
the interchange takes place. 
This is also shown in the corre- 
sponding flat view given in the 
upper portion of Fig. 60, and 
iQ the section showing the inter- 
weaving of picks 1 and 2 Jn 
the lower portion. From an 
examination it will be seen that 
a thread which floats on the lurface of the upper fabric interchanges directly 
to tiie underside of the lower fabric, and vice versa. This is not the case with all 
the threads when the weave is arranged as indicated in Fig. 59. The reversing of the 
twill, as shown in Fig. 60, assists in bringing out the cutting Une sharp and clear. 

Designs in which the Cut is produced t^ Interweaving the Threads In S-and-8 
order, — This is the more common method of producing the cut or sunk effect, and it 
is usually employed in cloths in which the threads are arranged in the proportion 
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of 2 face to I bock in warp and weft. In this system both tbe face and the backing 
threads asBist in forming the line, and it is neceasary for tbe weaves to be arranged 
in precise order in relation to the threads'to obtain the best results. In the first 
place at each cut two face threads between a pair of backing threads are arranged to 
weave io 2-and-2 order with the face picks, and to oppose each other with tbeir 
floats, as shown by the crosses on the fourth and fifth ends and picks ot the face plan 
given at P in Fig. 61. Also each face float of 2 is arranged to include a face end or 
pick on each side of a backing end or pick. The face weave is then placed, as far 
as possible, to support the cutting threads. Thus in F tbe float of one cutting 
thread is a continuation of the twill, while that of the other increases the float 
of the face weave. If the face weave is placed so as to oppose tbe cutting threads, 
as shown at G in Fig. 61, which illustrates a defective plan, the line is made 
more open and not so distinct. 

Id constructing the complete 
design, which is given at H in Fig, 61. 
the backing thread between each face 
float of two is given a corresponding 
float, the cutting threads thus inter- 
weaving in 3-and-3 order, as shown 
by the crosses on the sixth and 
seventh ends and picks of H. Bach 
3-float passes under, or over, 1 face 
thread, 1 backing thread, and 1 face 
thread. The plain backing weave 
also requires to be placed to support 
the cutting threads, as shown by 
the diagonal marks which are inserted 
against the crosses. In some cases, 
in order to increase the sunk effect, 
the cutting ends are woven as tightly 
as possible from a separate beam. 
Under ordinary circumstances, how- 
Fig, es. ever, these ends weave tighter than 
the rest, and it is usual to draw 
them through the healds near the front in order that, in shedding, they will 
be subjected to the least possible strain. The draft for H, on the lowest possible 
number of healda, is given at I, and the pegging plan at J, in which the marka 
indicate hesjds down. 

The fiat view given in the upper portion of Fig. 62 shows the interweaving 
of the ends and picks 1 to 18 of the weave H in Fig. 61, the threads which assist in 
forming the cut being indicated in solid black. The solid line in the section given 
in the lower portion of Fig. 62 shows the interweaving of the first face cutting 
pick, the dotted line ot the second, and the shaded Une of the backing pick which 
precedes them. The meth<)d of interweaving not only forms the sunk efTerr 
between the face cutting threads, but the face and back fabrics are tied verv 
firmly together along the cuts. 

In constnicting elaborate designs, the positions and the order of interweaving 
of the cutting threads may, with advantage, be first indicated on the apace 
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ofcnpied by the face weave, as shown by the crosses in K, Fig, 62, The face 
weave — in this case the twilled hopsack — may then be arranged in the best 
position for supporting the cutting threads, and if the space between the lines is 
so great that extra stitching is necessary, the poBitious of the additional ties can be 
indicated, as shown in E, in which the marks between the blank squares represent 
backing warp ties. The complete double-cloth design is readily constructed from a 
fsce plan arranged as shown at K, 

DOUBLE PLAIN CLOTHS 

Double plain weaves which are tied by means of the backing warp, as shown at 
A and B in Fig. 63, are employed for soUd coloured dress-face cloths, which require 
to be very firm in structure. In the design A the thread" are arranged 1 face, 1 back 
in warp and weft, and in B in the proportion of 2 face to 1 back ; the marks indicate 
welt. In double-plain weaving, however, the object is usually to produce cloths 
in which patterns are obtained which 
are due (a) to the combination of 
differently arranged double - plain 
weaves, and {b) to the method of 
arranging the threads aa to colour. 

Two opposite double-plain weaves 
are given at C and D in Fig. 63. With 
C D the weave C (taking the marks to in- 

dicate weft) the odd ends and picks 
form the upper, and the even ends and 




Fig. C3. 

picks the lower plain fabric. This is Ulustrated by the corresponding flat view, 
■od the section which shows the interweaving of the first and second picks, 
given at C in Fig. 64. With the weave D in Fig. 63 the threads are in the 
reverse positions, the upper fabric being formed by the even ends and picks, and 
the lower fabric by the odd ends and picks, as represented at D in Fig. 64. In 
each case the two plain fabrics are quite separate from each other, but by combining 
the weaves O and D the threads are caused to interchange, and a firm compact 
stmcture is formed, so long as neither weave extends for more than about eight 
threads. 
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There are two principles upon which the thieads may be airanged as to colour, 
viz. : — (a) In the order throughout of l-and-l in warp and weft; (b) in regular order 
in the weft, but with the warp colour order varied according to the form of pattern 
which is required. The first arrangement is used in the )>ioduction of spotted 
vestings and figured fabrics, and in stripe patterns for suitings and trouaerinics. The 
second method is chiefly limited to 
the production of stripe effects, for 
which, however, it has certain advan- 
tages over the first method. In the 
following both systems of constructing 
double-plain stripe patterns, for suit- 
ings, trouserings, and costume fabrics, 
are described and illustrated. 

Styles unmged l-ami-l as to 
Colour.—In this method, with the 
threads arranged 1 dark, 1 light in 
warp and weft, the weave C (Fig. 63) 
produces a dark over a hght surface, 
and the weave D a light over a dark 
surface, as shown by the drawings 
given at C and D respectively in Fig. 
64, in which the dark threads are re- 
presented by the shaded lines. By 
combining the weaves in sections, 
therefore, any form of pattern in two 
colours may be obtained. This] is 
illustrated by the plans E, F, G, and 
H in Fig. 63, and by the corresponding 
drawings, similarly lettered, given in 
Fig. 65^ In E the ends 1 and 2 of C 
are combined with the ends 3 and 4 




Fig. 05. Fig 66. 

of D, a single-thread hairiine stripe lengthwise of the cloth being formed. In 
F, 4 ends of C are c<mibined with 4 ends of D, a stripe pattern in 2 dark, 2 light 
colouring being obtained. In G, 6 ends of C are combined with 6 ends of J), 
and in H 8 ends of C with 8 ends of D, the former producing a stripe effect in 
3 dark, 3 light, and the latter in 4 dark 4 tight colouring on the surface. The 
effect produced by combining the plana E, F, G, and U. Fig. 63, in stripe form 
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is shown in Fig. 66, the colour patteni on the surface ot the cloth being 1 dark, 
1 light, 1 dark, 1 light, 2 dark, 2 light, 3 dark, 3 light, i dark, i Ught. 

Id order to produce a patteni in which each section is in solid colour, it is neces- 
sary for the warp and weft colouro to be alike, and for each colour of weft to inter- 
weave only with its own colour of warp. An examination will show that this is the 
case in the examples E, F, G, and U in Figs. 63 and 65 ; and further, that the colour 
patteni on the underside of the cloth is in each exactly the reverse of that on the face. 
In the flat views the odd 
ends and picks are shaded 
to represent the dark 
threads ; but in order to 
show a distinction where 
these threads are on the 
imderaide, the shading is 

somewhat lighter than I 

where they are on the 
surface. The section he- 
low each flat view shows 
the interweaving of the 
picks 1 and 2. The 
picks pass alternately 
from face to back and 

from back to face, a J 

firm structure thus being 
formed. The section on 
the right of the flat 
view, given at G, shows 
the inter- weaving of the 
ends 1 and 2. No inter- ' 
change takes place in 

the warp threads in stripe ^ 

patterns of this char- n B 

acter, each end being '■ B 

retained on the face or ; ■ 

back continuously. : I 

In order that the ' H 

method of construction , 

may be conveniently , " 

analysed, the plans C to 
H in Fig. 63, and also 
the designs in Fig. 67, are each shown in three portions. In the bottom 
portion the shaded squares indicate the backing ends and picks, hence the 
blank squares show where the face ends intersect the face picks. In the centre 
portion the weaves are shown in different marks; thus for the face weave the 
full squares indicate where the dark face picks pass over the dark face ends, 
and the crosses where the light face picks pass over the light face ends ; for 
the backing weave, the diagonal marks inclined to the left show where the light 
backing picks pass over the light backing ends, and the diagonal marks inclined to 
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the right where the d&rk backing picks pasa over the dark backing ends ; while the 
dots denote the backing ends down on the face picks. In the top portion, the full 
squares indicate the sections where the odd or dark threads are on the surface, and 
the crosses the even or light threads. The arrangement of the threads as to colour 
is indicated along the bottom and at the side of each plan, the soUd marks denoting 
the dark ends and picks, and the crossea the light ends and picks. The patterns 
represented in Fig. 69 correspond 
with the designs that are similarly 
lettered in Fig. 67. 

Correct Joining of Double Plain 
Weavei. — In combining the weaves 
it is necessary for care to be taken 
that not more than a float of three 
is made in a design where the inter- 
change is made. In the 1-and-l 
order of colouring the threads, a 
correct junction is assured if the 
face and backing weaves are placed 
in the same relation to each other 
in every section of the pattern. 
For example, if the centre four 
[Hcks of I, Fig. 67, be examined, it 
will be seen that the full st^uares 
and crosses which are used for the 
face weave are always in the same 
relation to the diagonal marks 
which are used for the backing 
weave, a continuous line in l-and-3 
twill being formed. The pattern 
produced on the surface of the 
cloth by design I is 2 dark, 3 hght, 
2 dark, 1 light, 2 dark, 1 light, as 
shown at I in Fig. 69. Designs in 
which each section requires to be 
in solid colour may therefore be 
readily constructed by first dividing 
the repeat into sections according 
to the desired pattern, and inserting 
the l-and-3 twill over the given 
surface. Marks are then added 
above and below the twill marks on those ends which are required on the 
underside. (If marking for waip is practised, marks are added above and below the 
3-and-I twill marks on the ends which are required on the surface.) As the face 
colour pattern of I repeats on an odd number of ends (11) it has been necessary to 
extend the design over two repeats (22 face and 22 baddng ends). 

Again as each weave C and D in Fig. 63 repeats on four threads, a correct 
junction is obtained if one weave commences with the thread which is next in number 
to the thread with which the other weave finished. Thus, in the design I the first 
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section finishes with the fourth end of C, while the second section conunences 
with the first of D. The second section finishes with the second end of D, which 
is {pllowed by the third of C, and 
so on. 

Double Plain Horizontal Hairline. 
—It the picks 1 and 2 of C, Fig. 63, 
an combined with the picks 3 and 4 
of D, a hairline effect across the piece 
is formed. The horizontal hairlino; 
however, is seldom used except in 
small spaces in combination with 
other effects in the manner shown at 
J in Fig. 69. The pattern on the 
surface of this example is i hori- 
zontal hairline, 2 dark, 3 light, 2 J 
dark, 1 Ught, 1 dark, 1 light, 1 dark, 
2 light, 3 dark, 2 light. In the com- 
plete design given at J in Fig. 67, 
the horizontal effect is produced by 
the weave shown on the first 8 ends. 
The corresponding flat view of this 
portion of the design, and a section 
showing the interweaving of the ends 
1 and 2, are given at J in Fig. 68, |^ 
in which it will be noted that the 
horizontal hairline is produced by the 
interchanging of the ends. 

Intermingled Dotiible Plain EffeOt. 
— Id the pattern shown at K in Fig. 
69, variety of effect ia obtained by 
the introduction of a stripe in which 
the colours are intermingled. The 
effect on the surface of the cloth 
is 2 d&ik, 1 mixed, 2 dark, 3 light. 
4 dark, 2 light, 4 dark, 3 light. The 
design is given at K in Fig. 67, the 
mixed effect being produced by the 
aection shown in circles in the top 
portion. An examination of the centra 
four picks of E, in which the circles 
indicate where the face weft passes N 
over the face warp, shows that in 
the mixed effect the light picks inter- 
weave with the dark ends on the 

surface of the cloth. This is more Fig, 69. 

-convenient in this case because, as 

shown in the bottom portion of K, the ends may be arranged 1 face, 1 back in 
continuation of the order in which they are arranged for the two dark stripes 
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between which the mixed effect is placed. This makes it possible, by reversiiig 
the weave as shown, to place it to cut with tjie weave on each side, a better 
defined stripe thus being formed. 

The method in which the ends 1 to 16 of the design K in Fig. 67 interweave is 
illustrated bj the fiat view given at K in Fig. 68, and the section showing the 
interlacing of the first and second picks. On the underside of the cloth a similar 
intermingled effect is produced by the dark weft interweaving with the light warp, 
which is a suitable arrangement when 
the mixed effect is introduced between 
two light stripes. 

Specialty arranged Double Plain 
Stripes. — In the foregoing stripe 
designs it will be not«d that 2 face 
or 2 backing ends are brought to- 
gether where the change from one 
colour to the other is made. It is 
sometimes tea Bible, however, with 
the same order of colouring, to avoid 
having 2 backing ends together by 
arranging the weaves on the principle 
shown at L in Fig. 67. In this case, 
as shown in the bottom portion of 
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the plan, each section contains an odd number of ends, bo arranged that the two 
ends which are brought together where the interchange is effected are face 
ends. This, necessarily, causes more ends to be brought to the face than to 
the back, although the picks are equal on both sides. The fiat view of the design 
L, and a section showing the interweaving of the picks 1 and 2, are given at L in 
Fig. 68. There are 3 face ends to 2 backing ends, the pattern formed on the 
surface of the cloth being 3 dark, 3 light, and on the back 2 light, 2 dark. In this 
principle of construction each section contains one backing end less than the 
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Q'imbei of face ends. Thus, for a pattern in 2 dark, 2 light on the face, there 
uill be 2 face ends to 1 b&cking end, and the effect on the undprside will be 1 light, 

1 dark ; while for a i dark, i light face pattern there will be 4 face ends to 3 
backing ends, and the effect on the back will be 3 light, 3 dark. More elaborate 
stripes may be contructed on the same principle. For example, M in Fig. 67 
shows the design for the pattern represented at M in Fig. 69, the effect on the 
face being 3 dark, 3 l^ht, 3 dark, 2 light, 2 dark, 2 Ught. In the repeat of the 
design there are IS face ends to 9 backing ends. N in Fig. 69 shows the appearance 
of the cloth on the underside, the pattern being 1 dark, 1 light, 1 dark, 2 Ught, 

2 dark, 2 light. It is necessary 
for care to be taken that the 
same number of face ends is 
sleyed through each split of the 

Double Plain Spotting. — In 
the construction of stripe pat- 
terns the interchange is usually q 
in the weft only, the warp j^g, 72. 
threads being retained on the 

face or back continuously. The exception is when a section of the horizontal 
hairline is introduced. In spotted patterns, such as are employed in vesting 
styles, however, the interchange is in both warp and weft. An example is given 
at N in Fig. 70, in which the shaded portions indicate where hght spots are 
brought up on a dark ground. In conetructing the design the weave D, Fig. 63, 
is inserted in the spotted sections, and the weave C in the ground. The flat 
view showing the interweaving of the ends and picks 1 to 16 of the design N in 
Fig. 70 is given at N in Fig. 71- The sections below and alongside the flat view, 
which respectively show the interweaving of the picks 6 and 7, and the ends 6 
and 7, illustrate the method in which 
both the warp and weft threads change I 
from one side to the other. ; 

Broad Doubln Plain Slnpes.—A \ 
broad, solid ■- coloured, double - plain 
stripe can be produced in the 1-and-l 
order of warp colouiiTig, by changing 
the weft colour plan to 3-and-l, and 
by arranging the weaves on the prin- 
ciple illustrated at in Fig. 72. The Fig. 73. 
limitation of the arrangement is that 

only one thread of one of the colours can be biought to the surface at a place. 
In this case the wefting is 3 dark, 1 light, and the pattern formed on the face 
of the cloth is 1 light, 11 dark, 1 light, 3 dark, 1 light, 3 dark, as shown in 
Fig. 73. The flat view of the ends 1 to 18 of Fig. 72 and a section showing 
the interweaving of the picks 2 and 3 are given at in Fig. 71. An examina- 
tion and comparison with the design will show that the hght pick is always 
on the underside, and the first dark pick always on the surface, except where 
the single thread lines in light colour are formed. In the broad stripe the 
second and third dark picks alternately pass from one side to the other every 



76 ADVANCED TEXTILE DESIGN 

four ends, effectively binding the stripe and preventing tiie cockling of the 
cloth, vhich would otherwise have leenlted on account of the fabrics being 
separated for too wide a. space. 

Double Ptaln aoths ^edaUy Coloufed in the Waif .—This, the second method 
of producing double plain stripe patterns, is illustrated by the designs given in 
Fig. 74, and the diagrams nhown in Figs. 75, 76, and 77. As in the former examples, 
the plans are shown in three 
portions, with the order of 
colouring indicated along the 
bottom and at the side ; while 
in the diawingp, the shaded 
lines represent the dark 
threads, the shading bein^ 
lighter where thev are on the 
* ^ ** ° undeiBide. In this method 

the ends are arranged l-and-l 
throughout as to their posi- 
tions on the face and back, 
and the picks usually l-and-1 
as to colour, but a change is 
made in the order of colouring 
c e Q tbe ends at each change of 

the pattern. 

In the two opposite 
double-plain weaves given at 
C and D in Fig. 74, the ends 
are arrai^ed 1 face, 1 back, 
and the picks 1 dark, 1 light. 
With the ends also arranged 
, ,_ „ I dark, 1 light, the weave C 

ptoduces a dark over a light 

■ ■■■H l-j HH Burface,. &s shown at C in 
** Fig. 75. The ends of the 

weave D are arranged 1 Ught, 
I dark. On the surface the 
odd (light) ends interweave 
with the even (light) picks. 
KM P and on the underside the even 

Fig. 74. (dark) ends with the odd 

(dark) picks. Thus a light- 
coloured over a dark fabric is formed, ae shown at D in Fig. 76. In the plana 
A and B in Fig. 74 the twill lines formed by the weave marks run in the 
opposite direction, but they produce exactly the same effects as to colour as the 
plans C and D, as will be seen by comparing the corresponding drawings A and 
B with the drawings C and D in Fig. 75. The weave A or C may therefore be 
combined with either the weave B or D, so that more latitude in joining the 
weaves is found in this than in the first system. 

Com-pariion with Uk Firsl Sy»tem. — In order that this system of construction 
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may be readily compared with the previous system, the designs and orders of 
colouring are given at B, F, G, and H in Fig. 74, which will respectively produce 
in the aecocd system the same colour patterns as the plans E, F, G, and H in Fig. 65 
(p. 69) The combination in stripe form of the designs E, F, G, and H, Fig. 74, 
will therefore also produce the pattern shown in Fig. 66. The flat views given 
in Fig. 76 respectively correspond with the designs similarly lettered in Fig. 74, 
while the section below each flat view shows the interweaving of the picks 1 and 2. 
A^ the drawings given in Fig. 65 correspond in the same manner with the desigua 
£, F, G, and H in Fig. 63, the two Figs. 65 and 76 also &Soid a means of comparing 
the two systems. It will be noted that in both cases the order of wefting^viz., 
1 dark, 1 light — and the positions of 
the backing picks are the same. The 
difference is in the arrangement, 
first of tly ends, and second of the 
weaves; the latter necesBarily re- 
quiring to confonn with the arrange- 
ment of the ends. In the first system 
the order of warping is 1 dark, 1 Ught 
throughout, and 2 face or 2 backing 
ends are brought together where a 
change in the pattern is made. In 
the second system, on the other hand, 
the order in the warp is 1 face, 1 back 
throughout, and 2 dark or 2 light 
ends are brought together at each 
change of the pattern. Thus, in 
producing a pattern in i dark, 4 light 
colouring on both sides of the cloth, 
in the first system the ends in the 
order of 1 dark, 1 light are arranged 
1 face, 1 back for 4 times, and 1 back, 
1 face for i times, as shown at U in 
Figs. 63 and 66 ; while in the second 
svstera the ends in the order of 1 face, ^_^ ^-^ 
1 back are arranged 1 dark, 1 hght for ^^^%^^%^ 
4 times, and 1 light, 1 dark for 4 times, q D 

as shown at H in Figs. 74 and 76. Fig, 75. 

The advantages of the second 
system of constructing stripe patterns are : — (1} A more even cloth results, 
because the bringing of 2 face or 2 backing ends together is avoided. (2) The 
production of more than a float of three where the weaves join is impossible 
if each pick, when on the surface, interweaves only with its own colour of warp. 
(3) If necessary the weaves can be arranged to cut where the interchange takes 
place. For worsted cloths this is a better method than joining the weaves, so 
long as the cutting docs not occur too frequently, as the pattern is thus brought 
out smart and definite. Cutting in small sections and several times in succession, 
however, should usually be avoided, as it is liable to produce a ribbed cloth and 
to cause hardness of handle, this being particularly the case in woollen cloths. 
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Cutting and Joining the Weavct. — In E, F, G, and H, Fig. 74, the weaves are 
arranged to cut at each change of the pattern, as is distinctly shown in the top por- 
tions of the designs. In each case, however, the weaves may be arranged without 
the cutting, oi to cut at one change and not at another. Thus the deaign I shows 




Fig. 76. 



Pig. 77. 



how the vertical hairline may be obtained with the weaves cutting every 4 ends, 
instead of every 2, as in the design E ; while J shows how the same effect may be 
formed without the weaves cutting. The flat view given at I in Fig. 77 corresponds 
with the design I, while the section below shows the interweaving of the picks 1 and 2. 
The most common method of producing the single-thread vertical hairline, with the 
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weaves cutting every four ends, is illustrated by the design E in Fig. 74, and the 
drawings shown at K in Fig. 77. In this case, while the arrangement of the warp 
colouring is the same as that for the designs E, I, and J, the threads interlace in 
the same order as in the design F. The wefting, however, is changed to 2 dark, 2 
light, hence the pattern may be produced in looms with changing boxes at one end 
only. Design L in Fig. 74 shows how the two-thread stripe pattern may be formed 
with the weaves cutting every 8 ends, and M without the weaves cutting, the 
colour effect in each case being the same as that produced by the design F. The 
flat view and the section showing the interweaving of the picks 1 and 2, given at 
M in Fig. 77, correspond with the design M in Fig. 74. 

Methods of Colouring the Baching Ends. — If the plans E to M in Fig. 74 are 
carefully analysed and compared with the corresponding drawings, it will be seen 
that each colour of weft interweaves only with its own colour of warp, and solid lines 
of colour are formed on both sides of the cloth. It will also be seen that with the 
warp colours arranged on the principle indicated below the designs E to M, the pattern 
on the underside of the cloth is exactly the reverse of that on the face, which in many 
cases is a distinct advantage. If, however, the colour pattern on the underside 
is of little or no importance, the backing ends may be in either dark or light, or 
practically any colour, since these ends remain on the back all the time, while the 
face ends are continuously on the face, as shown in the section alongside the fiat view 
given at G in Fig. 76. In such a case, therefore, so long as the face ends are arranged 
as to colour in accordance with the form of the pattern which is required on the sur- 
face, the order of warping may be materially simplified by colouiing the backing warp 
in sections to conform with the face order of colouring. For example, the design 
given at H in Fig. 74 will produce the pattern 4 dark, 4 light on the surface, if the 
face ends are arranged in the order of 4 dark, 4 hght, as shown at N. So far as 
regards the face of the cloth, the complete warping plan may therefore be 8 dark, 
8 light, as shown at 0, which is a simpler arrangement than the warping order 
which is necessary in order that the face and back will be alike. In the same 
manner the warping plan for the 2-dark, 2-light stripe produced by the design F may 
be 4 dark, 4 light, and for the 3-dark, 3-light stripe produced by the design G, 6 dark, 
6 light. Again, assuming that the dark shade of warp is cheaper than the light shade, 
the warping plan for the design H may be as indicated at P, the more expensive 
yam thus being used economically. The backing warp may also be in a different 
colour from either of the face warp colours, and it may be different in thickness. 
The weft, however, should be in the same colours as the face warp, and similar in 
thickness, and it is usually an advantage to insert more picks than ends per inch, 
as greater solidity of colouring is thereby obtained. The fiat view of the design F, 
with the warp colours arranged 4 dark, 4 hght, is given at in Fig. 77, while 
the section shows the interweaving of the picks 1 and 2. In the same manner 
the drawings given at P in Fig. 77, correspond with the design H in Fig. 74, 
the warp colours being arranged in the order shown at P. If the drawings given 
at F and H in Fig. 76 are compared with and P in Fig. 77, it will be noted 
that on the face the patterns are respectively the same, the change in the warping 
plan simply affecting the underside, where an intermingled colour effect is 
produced. 

Method of Designing Stripe Patterns, — The method of constructing a stripe design 
is illustrated at Q, R, S, T, U, and V in Fig. 78. It is assumed that the ends are 
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arranged 1 face, 1 back, the picks 1 dark, 1 light, and that the pattern to be formed 
on the surface of the cloth is 3 dark, 2 light, 3 dark, 1 light, 2 dark, 1 light. The poei- 
tioD of the backing ends, the order of wetting at the side, and the face warping pUn 
below the ends, are first indicated, as shown at Q. The complete order of colouring 
the ends maj afterwards be arranged, as described with reference to the weave U, 
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Fig. 74; according to the efTect which is required on the underside. R shows the 
positions of the backing picks which are indicated — in the dark sections on the 
light picks, and in the light sectione on the dark picks. The blank squares show 
where the face ends and face picks intersect, and it will be noted that a dark end 
intersects a dark pick, and a light end a light pick. Each colour of weft is thus 
arranged to interweave on the face only with its own colour of warp ; and, if the 
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weave A or C, Fig. 74, is inserted on the dark sections, and the weave B or D 
on the light, the required colour pattern will be formed on the surface of the 
cloth, although, as experiment will show, the weaves may be combined in many 
different ways. S shows the weaves arranged to cut at each change of the pattern, 
while in T a cut is made only at each side of the 3's of dark colour. U shows 
another arrangement with the weaves cutting at each change, and V with the 
cutting as at T. Other combinations may be made which will produce the same 
colour pattern on the surface, but one of the chief objects to note in arranging the 
weaves is the simplification of the drafting. 

The respective drafts are given alongside the designs S, T, U, and V, and the 
weaving or pegging plans on the right of the drafts, the marks indicating healds 
down. Two sets, of four healds each, are required in each case, but while in the 
drafts for S and U the front four healds produce the dark sections of the pattern, 
and the back four healds the hght sections, the drafts for T and V are arrai^ed with 
the face threads drawn on the front four healds, and the backing threads on the back 
four healds. The draft for S is the simplest arrangement, because not only are the 
mails per unit space of the healds in each set the same, but the order in which the 
threads are drawn in can be readily followed. The order of drafting is 1, 2, 3, 4, 
throughout, a change from one set of healds to the other being made at each 
change of colour. In the draft for the design T a definite system is also employed 
for the simplification of the drawing-in. Thus, the dark face ends are on the odd 
healds, and the light face ends on the even healds of the front set. The first heald 
of the front set is followed by the first heald of the back set, the second by the 
second, and so on. Further, in the case of tappet shedding, the design and the 
draft may, with care, be made to conform with any given weaving plan. For 
example, if the threads 19 to 22 of the draft tor the design S are drafted 1, 2, 3, 4, 
instead of 3, 4, 1, 2, the lifting plan for S will produce the design T. The design 
U may be taken to illustrate a defective combination of the weaves to fit a given 
weaving plan. In this case with the lifting plan the same as for S the draft is un- 
satisfactory, because not only is it difiicult to follow, but there is an extreme variation 
in the setts of the healds. 

Construction of Double Plain Check Patterns. — The method of arranging the 
colours and the weaves for producing a check pattern in sections of 4 dark, 4 light 
colouring on both sides of the cloth is illustrated by the design W in Fig. 78. The 
order of colouring in the weft is the same as that in the warp — viz., 1 dark, 1 light 
for 4 times, and 1 light, 1 dark for 4 times. '' The pattern is obtained by the inter- 
changing of both the warp and the weft threads. 

Examples X and Y in Fig. 78 illustrate the construction of a large check pattern 
in which the effect is due to lines formed in a single thread of one of the colours. 
The order of colouring in both warp and weft is 3 dark, 1 light for as many times 
as required, and 2 dark, 2 light. In X the positions of the backing ends and picks 
are indicated by the shaded lines, and in Y the different weaves by different marks. 
Any size of check may be obtained by repeating the ends and picks 1 to 8 ; while 
the repetition of the ends and picks 9 to 16 will enable variety of effect to be formed 
by the introduction of two or more of the single lines of colour. The binding of the 
large section of solid colour is effected by two out of each four picks passing alter- 
nately from one side to the other in the manner illustrated by the example given 

at in Figs. 71 and 72. 

6 
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DouMe-Pliiii Effects in Three and Four Cokran.— As there are only four picks 
in the repeat of the double-plain weave, the limit as to the number of colours which 
can be introduced is four, if each line on the surface is required to be solid in colour. 
If one colour is brought to the surface for two or more consecutive threads, in order 
to form a plain weave there must be at least two picks of that colour out of the four 
in the repeat of the wefting plan. Hence, in such a case, the limit as to the number 
of colours is three, of which two must form single lines of colour. 

In the designs given in Figs. 79 and 83 the weave marks indicate weft, and the 
differently coloured threads are represented by different marks along the bottom 
and at the side of each plan. In the bottom portion the shaded squares show the 
position of the threads when on the underside. In the centre portion the marks 
which indicate where the weft passes over the face ends correspond with the marks 
which are used to represent the colours ; the diagonal marks indicate the backin<; 
weave, and the dots the backing ends down on the face picks. In the top portion 
a different kind of mark (corresponding with that used to represent the colour) is 
employed for the purpose of indicating the surface colour of each section of the 
pattern. 

Flat views and sections showing the interweaving of the threads are given of 
the majority of the designs ; and in order that comparisons between them may be 
readily made, the threads in the diagrams are shaded in different ways to represent 
the colours. The colours are also indicated by numbers — shade 1 corresponding 
with the full squares on the point paper, shade 2 with the circles, shade 3 with the 
crosses, and shade 4 ivith the vertical lines. 

Four Shade Ejects Coloured l-and-X in the Warp, — The designs A and B 
in Fig. 79, and the corresponding drawings, similarly lettered, in Fig. 80, will serve 
to illustrate the method of producing patterns in four colours in the system of arrange- 
ment in which two face or two backing threads are brought together where the weaves 
interchange. The shades in the warp are arranged in the order of 1, 2, 3, and 4 
throughout, and in A the wefting is in the same order. The weave in section 1 of A 
brings the odd ends and picks in shades 1 and 3 to the surface, while the even ends 
and picks in shades 2 and 4 pass to the underside. Each face end floats under its 
own colour of weft and over the other colours, vertical lines in shades 1 and 3 being 
formed on the face. The weave in section 2 of A brings the even ends and picks in 
shades 2 and 4 to the surface, while the odd ends and picks in shades 1 and 3 pass 
to the underside. Again each face end floats under its own colour of weft and over 
the other colours, with the result that vertical lines in shades 2 and 4 are formed on 
the face. The complete pattern produced on the surface by the design A is a single 
thread stripe with the shades arranged in the order of 1, 3, 1, 3, 2, 4, 2, 4. By 
combining tour threads of section 1 with four threads of section 2, the single thread 
vertical hairline in four colours is formed. 

The design B in Fig. 79 is exactly the same as the design A, except that in 
the weft the shades 2 and 4 are reversed in order that they will occupy different 
positions in relation to the corresponding shades in the warp. An examination and 
comparison with ^he drawings given at B in Fig. 80 will show that in section 3 
each face pick passes under its own colour of warp and over the other colours, with 
the result that horizontal lines in shades 2 and 4 are formed on the surface. 
In the same manner, if the shades 1 and 3 are reversed, section 1 will produce 
horizontal lines. The complete effect produced on the surface by the design B 
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is a stripe arranged — one of eliade 1, one of Bh&de 3, one of shade 1, one of 
shade 3, and four of the horizontal hairline in shades 2 and 4. 

With regard to the underside of the cloth, an examination will show that in A. 

section 1 produces a horizontal hairline in shades 2 and 4, and section 2 a similar 

effect in shades 1 and 3 ; while in B, section 1 produces a vertical hairline in shades 

2 and 4, and section 3 a horizontal 

hairline in ahades 1 and 3. 

It is evident from the foregoing 
that with the narp arranged 1-and-l 
throughout in four shades there is 
considerable scope for pFoducing 
variety of pattern in stripe form by 
varying the spaces occupied by the 
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Kg. 79. 

weaves and by changing the order of wefting. The weaves may also be arranged 
and combined to form figured styles in which the pattern is due not only to 
contrast in colour, but the direction of the lines of colour may be varied as 
desired. Three-colour effects may be obtained by employing the same shade for 
all the odd or for all the even threads. 

Stripe patterns in three and four colours are usually produced in the system in 
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which the ends are arranged 1 face, 1 back throughout. In the warping plan 
the chief point to note ia that the face ends are coloured according to the fonn of 
stripe which is required on the surface, and in the following examples the colouring 
of these ends only is indicated below the designs. 

Tkree-coiouT Pattenu arranged 1 Face, 1 Back in the Warp. — Examples C, D, 
E, and F in Fig. 79 show different ways of constructing a vertical hairline in three 
colours. It will be noted that the arrangement of the face warp colours is the 
same in each case, but in C and D the shades in the weft are in the order of 1, 2, 1, 3, 
and in E and F in the order of 1, 1, 2, 3. In C and E the weaves do not cut; in D 
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Fig. 81. 



Fig. 82, 



one cut, and in F two cuts are made. The Sat views of the weaves C and F repre- 
senting two repeats in each direction, and sections showing the interweaving of the 
picks, are given at C and P respectively in Fig. 81 . In the drawings the backing ends 
are not shaded, because, so far as regards the face of the cloth, they may be in any 
colour. Thus, the complete warping plan may be two of shade 1, two of shade 2, 
and two of shade 3, etc. If, however, solid lines of colour are required on the under- 
side, it is necessary for each backing end to be in the same colour as the pick over 
which it is raised. For example, in the design C, the first backing end is raised on 
the pick in shade 3, and the second and third on the picks in shade 1. If, therefore, 
the backing ends are coloured to correspond, when the cloth is turned over the shades 
on the underside will be in the order of 1, 1, 3. The arrangement of the backing 
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ends as to colour, which will produce solid lines on the underside, is indicated above 
each plan. It will be noted that the pattern is not the same as that on the face, 
except in the design E, for which the shades in the complete warping plan will be 
in the order of 1, 3, 2, 1, 3, 2. 

Two standard three-colour hairline arrangements are given at and H in Fig. 79, 
and the corresponding drawings at G and H in Fig. 82. In the pattern produced bj 
G the shades on the surface are in the order of 1, 2, 1, 3, and by H in the order of 
1, 1, 2, 3, as indicated by the numbers above the warp threads in the flat views. 
The complete warping plan for G may be two ot shade 1 , two of shade 2, two of shade 
1, and two of shade 3 ; and for U, four of 
shade 1, two of shade 2, and two of shade ^ 
3 ; but if the backing ends are coloured 3 
in the order indicated above the designs, s 
the pattern on the underside will in each ^ 
be exactly the same as that on the face. 

So long as two of the colours are s 
used only to form single-thread stripings, 1 
a great variety of stripe effects can be 




produced by varying the spaces occupied by the third or ground colour. An 
example is given at I in Fig. 79, which will produce the following pattern on 
the surface : — 

Shade 1—1 2 3 2 11 

Shade 2—1 111.. 

Shade 3—. . . . 1 ] 
Ffmr-colouT PaOema arranged 1 Face, 1 Back in the Warp.— The designs J, K, 
and L in Fig. 83 show different methods of arranging the weaves and the colours 
for producing the vertical hairline in four shades, with the ends arranged in the order 
of 1 face, 1 back. It will be noted that in J the weft colours are in the same order 
as the face warp colours, but in K and L the second pick is in the same colour as 
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the third face end, and the third pick as the second face end. For the reason that 
each colour of weft must pass over its own colour of warp in producing the vertical 
hairline, the arrangement shown at J is somewhat defective, because the intersections 
of the face ends forms a twill line. With the dojable-plain weaves combined as in 
J, the warp-backed 3-and-l warp twill is really formed. In the same manner K is the 
warp-backed 4-thread warp sateen weave. In the design L, however, the weaves are 
purely double plain, arranged to cut every lour ends. The flat views (showing 
two repeats) and the sections given at J and L in Fig. 84, correspond with the weaves 
J and L. An examination will show that in each case vertical lines of colour in the 
order of 1, 2, 3, and 4 are formed on the surface. 

The same remarks apply with reference to the colouring of the backing ends, 
as in the case of three-colour effects. If they are arranged in the order indicated 
above the plans, solid lines of colour will be formed on the underside. The shades 
in the complete warping plan for L, in Fig. 83, will then be arranged in the order of 
1, 4, 2, 3, 3, 2, 4, 1. 

Although in the four-colour efPects the pattern is limited to single lines of each 
shade, considerable variety of effect can be obtained by suitably arranging the face 
warp colours and the weaves to correspond. For example, the design M in Fig. 83 
will produce the following single-thread stripe :— 

Shade 1—1.1.. 1.1 

Shade 2 — . 1 .1..1.1 1 

Shade 3 — . ...1... .1.1. .1.1. 
Shade 4— 1.1. .1.1 

In constructing such a style, however, it is necessary to remember that when 
more than two colours are used, a change of colour may not cause an interchange 
of the picks to take place. Thus in M no interchange takes place between the shades 
1 and 2 and the shades 3 and 4. Care must therefore be taken to group the shades 
in such a manner that the weave in any one section does not occupy too large a 
space, or the cloth will be Uable to cockle. In making a design, each pick of weft 
requires first to be marked on its own colour of warp, the marks on the backing 
ends being then added to the best advantage. If on completing the design it is 
found unsatisfactory, experiments may be made in changing the order of wefting 
and altering the weaves to correspond. 

DOUBLE TWILL AND SATEEN STRIPE DESIGNS 

While the double plain, owing to the neat appearance, firmness, and good 
wearing quality of the cloth, is the standard weave used in the production of patterns 
in which each section requires to be in solid colour, similar effects may be obtained 
by using other double weaves. These also enable a larger number of colours to be 
introduced. Thus the double 3-thread twill permits of the use of six colours, the 
double 4-thread twill and the 4-thread sateen of eight colours ; while with the double 
5-thread sateen any number of colours up to 10 may be employed. In addition, if 
the pattern is required in large sections, firmness of structure may be obtained by 
tying the weaves on the ordinary principle. In small patterns, however, the inter- 
changing of the threads where the weaves are combined gives sufficient firmness. 

Numerous examples might be given to illustrate the various wa3rs in which 
patterns may be formed ; but since the principles involved are the same as in the 
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conatruction of the double-plain effects, the examples N to Z in Fig. 85 will be suf- 
ficient for the purpose. N and are the opposite double S-thread twill weaves, 
arranged on the system in which two face or two backing ends are brought tt^ether 
where the weaves are combined. The weaves marks indicate weft, and the cloth 
is warp surface on both sides. In N the odd threads are on the surface and the 
even threads on the back, while in the even threads are on the surface, and 
the odd threads on the back, as shown in the bottom portion of the plana, 
which, as before, are in three portions. Various 
schemes of colouring, each necessarily repeating 
on six threads, are indicated above and along- 
side the plans, each shade being represented 
by a different kind of mark. At P the order 
of colouring in warp and weft is 1-and-l 
throughout ; and assuming that six threads 
of each weave are combined in stripe form, 
as shown in Fig. 85, the pattern formed on 
the surface will be three threads of shade 1 
and three threads of shade 2. Q will produce 
a solid coloured stripe pattern in three shades, 
arranged on the surface in the order of 1, 1, 
2, 2, 3, 3. R is a four-colour arrangement, 
the shades being brought up in the order of 1, 

!, 3, 2, 2, i. S is in five shades, the order T S R P N 
on the face being 1, 1, 2, 3, 4, 6 ; while T 
produces an effect in six shades in the order of 
1, 2, 3, 4, 5, 6. In following the surface 
arrangement of the threads only the odd 
threads above the design N, and only the even 
threads above the design 0, should t>e included. 
It will be noted in the plans that each face 
end passes under its own colour of weft and 
over the other colours, while each backing end 
is raised over its own coloui and passes below 
the other colours. Solid vertical lines of colour 
are thus formed on both sides of the cloth. 
The double 3-thread weft twill weave may be 
arranged in the same manner to form horizontal 
lines. 

Although the list is by no means complete, r y x w u 
the foregoing examples ilhistrate the diversity pj gg_ 

of effect which can be obtained in one design 

by varying the arrangement of the threads as to colour. In any of the schemes 
of colouring, however, still further diversity can be produced by varying the 
spaces occupied by the weaves. In addition, the weaves may be combined as in 
the double plains to form check and figured patterns in two or more colours. 

The plans given at U and V in Fig. 85 are the opposite double 4-thiead warp 
sateen weaves constructed on the system in which the ends are arranged 1 face, 1 back 
throughout. Four schemes of colouring the face ends are given above the plans at 
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W, X, Y, and Z, and the corresponding weft colour plana, similarly lettered, are 
shown alongside. It is assumed that eight threads of each weave are combined in 
stripe form, although, as will be understood, the space occupied by each may be 
varied as desired. The face warping plans indicate the colour patterns which will 
be formed on the surface, while the chief point to note in arranging the weft 
colours is that each pick passes over its own colour of warp. W is a two-colour 
pattern, the shades on the surface being in the order of 1, 1, 2, 2, 1, 2, 1, 2. X is 
in four shades in the order of 1, 2, 4, 3, 3, 4, 2, 1 ; Y in six shades in the order of 
1, 2, 1, 3, 4, 5, 4, 6 ; while Z shows how a single-thread stripe in eight shades may 
be arranged. The colouring of the backing ends is not indicated, but if solid 
lines are required on the underside, each must be in the same colour as the pick 
over which it is raised. 



CHAPTER IV 

WADDED AND CENTRE-STITCHED DOUBLE CLOTHS 

AND TREBLE CLOTHS 

Waddtd DauhU Cloths— Wett-Wa^ded Double aoths— Warp- Wadded Double Ooths. CeiUre- 
Stitched Double-Cloth Destgna-^CentTG Warp Stitohing-Oentre Weft Stitching. TrebU 
Cloths — Systems of Stitching — ^Treble Goth Designing in Stages — Construction of Di&fta 
and Pegging Plans — Systematic Construction of Treble-doth Designs — ^Use of Centre 
Fabric as Wadding. 

WADDED DOUBLE CLOTHS 

A WADDED double cloth consists of a face and a back fabric, tied together by 
floating backing ends over face picks, or backing picks over face ends, as in ordinary 
double cloths, with the addition of a special series either of weft or warp threads 
introduced independently of the face and backing yams. The weft-wadded cloths 
thus consist of three series of weft and two series of warp threads, while in the warp- 
wadded cloths there are three series of warp and two series of weft threads. The 
wadding threads lie between the two fabrics, and are visible neither on the face nor 
back ; hence a thicker and cheaper yam than that used for the face and back may 
be employed for wadding without the appearance of the cloth being affected. The 
principle is therefore useful in cases where increased weight and substance are 
required to be economically obtained in conjunction with a fine face texture. The 
wadding threads may be introduced into any arrangement of the face and backing 
threads, but the common proportions are 1 wadding to 1 face and 1 back, 2 face 
and 2 back, or 2 face and 1 back. The first arrangement is suitable when the wadding 
yam is not much thicker than the face yarn, and the second and third when very 
thick wadding is used. 

Weft-Wadded Double Qoths.— The construction of designs for these cloths is 
illustrated by the examples given in Figs. 86 and 88, in which the marks indicate 
weft. In each figure, A is the plan of the face weave, and B of the backing weave, 
while the marks between the squares indicate the positions of the ties. Since the 
wadding yam simply lies between the two fabrics without interweaving with either 
(being retained in position by the passing of the face and backing threads from one 
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bbric to the otiiei where the ties occur), the same conditioiis are necessai?, so far 
as KgfoiB the face weave, the ties and the backing weave, as ia the construction of 
ordinary double cloths. The wadded design is . ^ 

therefore exactly the same as the double design . >^^ 

except for the inclnsion of the wadding threads; ■' 

and in order that comparisons may be made. 




Fig. 86. 

the doable weave without the wadding threads ia given at C. D shows t 
ataire in the construction of the wadded ,„.,., „ „ 

J ui I *v J ■ .L ..■ I 12345678 910 

double - cloth design, the positions of 

the backing and wadding threads being 
indicated by the shaded lines. Diagonal 
Birokes are used for shading on the backing 22a 
threads and vertical strokes on the wadcUng 
threads, a convenient method in practice 
conueting of using different colours. In 
the complete design, given at £ the full 





90 



ADVANCED TEXTILE DESIGN 



* 



squares indicate the face weave, the circles the ties, the diagonal marks the 
backing weave, the dot^ the backing ends down on the face picks, while croases 
are inserted to show the interweaving of the wadding threads. All the marks 
indicate weft, except where circles are used for the backing warp ties. F is similar 
to E, but only one kind of mark is used to indicate where the weft is on the 
surface. 

In the diagrams given in Figs. 87 and 89, which correspond with the complete 
designs shown in FiiKS. 86 and 88 respectively, the backing and wadding threads are 
shaded in different ways in order that they may be readily distinguished. The 
wadding threade are also represented as being of larger diameter than the face and 
backing threads. In the flat views the threads, for convenience, are placed along- 
side each other at approximately 
uniform distances apart in the 
same order as in the designs. The 
positions of the ties are indicated 
by the sobd marks. 

In the example given in Fig. 
86 the picks are arranged in the 
order of 1 face, 1 back, 1 wadding ; 
and the ends 1 face, 1 back. The 
4-thread sateen weave, warp surface 
on both sides of the cloth, is em- 
ployed, the tying being efiect*d 
by raising the backing ends in 
4-thread sateen order over the 
face picks. In the corresponding 
drawings, given in Fig. 87, the 
section on the right of the flat 
view shows the interweaving of the 
ends 1 and 2, and that below of 
the picks 1, 2. and 3. 

In Fig. 88 the ends are 
arranged 1 face, 1 back, but there 
are two lace and two backing picks 
to each wadding pick. The 5-shaft 
Venetian weave, weft surface on 
both sides of the cloth, is em- 
ployed, the tying in this case beinj^ 
effected by passing the backing picks in 6-sat«en order over the face ends. It wiU 
be noted that the arrangement renders it necessary for the design E to include 
two repeats of the double weave. In the corresponding drawings, given in Fig. 
89, the section on the right of the flat view shows the interweaving of the ends 
1 and 2, and that below of the picks 3, i, and 6. 

In the weft wadded cloths the only point to note, in addition to the correct 
construction of the double weave, is that marks are inserted where the wadding picks 
intersect the backing ends, as shown by the crosses in the designs lettered E in 
Figs. 86 and 88. All the face ends are thtis raised, and the backing ends depressed 
when the wadding weft is inserted, as is distinctly shown in the flat views in Figs. 
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87 and 89. On the other band, if warp is indicated in the designs, marks require 
to be inserted where the wadding picks intersect the face ends. 

Waip WaMed Double Cloths.— The wadding yam is more economically and 
conveniently introduced in the warp than in the weft principle, but the greater 
strain put on the threads in weaving necessitates the use of a better quality of wad- 
ding material. The construction of the designs is illustrated in Figs. 90 and 92, 
in which the marks again indicate weft. The face and back weaves are given 
at A and B respectively in each figure, while for the purpose of comparison the 
double weave, without the wadding ends, is indicated at C. The arrangement of 
the threads in the warp-wadded design is illustrated at D, the horizontal strokes 
indicating the wadding ends. The complete design is given at E, in which the same 
marks are used as in the weft-wadded designs, while F shows the design indicated 
in one kind of mark. 

In Fig. 90 the ends are arranged in the order of 1 face, 1 back, 1 wadding ; and 
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the picks 1 face, 1 back. An 8-thread twilled hopsack weave is employed for the 
face fabric, and a 2-and-2 twill for the back, and the backing ends are raised for 
tying in S-sateen order. The drawings in Fig. 91 correspond with the design E in 
Fig. 90, the section on the right of the flat view showing the interweaving of the 
ends 1, % and 3, and that below of the picks 1 and 2. 

The warp in Fig. 92 is arranged in the order of 1 face, 1 back, 1 face, 1 wadcUng ; 
and the weft 1 face, 1 back, 1 face, the arrangement permitting of the use of much 
thicker backing and wadding than face yam. The face weave is a 3-and-3 twill, 
and the backing weave a 2-and-l twill ; the two fabrics are tied together by raising 
each backing end ovei two consecutive face picks. lu the corresponding drawings 
given in Fig. 93, the section on the right of the flat view shows the interweaving of 
the ends 2, 3, and 4, and that below of the picks 1 and 2. An examination of the 
designs E in Figs. 90 and 92 will show that, so far as the wadding ends are concerned. 
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marks are inserted where they iotersect the face picks. All the face picks thus 
pass over, and all the baddng picks pass under, the wadding ends, as shown in the 
^at views in Figs. 91 and 93. If, however, warp is indicated in the designs, marks 
are insert«d where the wadding ends inter- 
sect the backing picks. 

The draft for the design E In Fig. 92 
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M given at G, and the pegging plan at H. The wadding ends only require one 
heald, since they all work alike ; but in fine setts, in order to avoid crowding 
the heald, they may be drawn on to two or more healds, which are then operated 



CENTRE-STITCHED DOUBLE CLOTHS 

It has been shown that in wadding a cloth the chief object is to get a heavy 
.structure by introducing a centre yarn which is usually thicker and cheaper than the 
face and backing yarns. In centre stitching, however, although the threads may be 
introduced in the same order as in wadding, and additional weight thereby be 
obtained, the specific purpose is to bind the two fabrics together with the centre 
threads, which as a rule are finer than either the face or backing threads. In this 
system the threads of one fabric do not interweave with those of the other fabric ; 
the centie threads pass alternately from one to the other, and lie between them when 
not employed for tying. It is a useful method for cloths in which there is a gr«at 
difference either in the thickness or the colours of the yams used for the face and 
back, as, for example, for overcoatings in which a check lining is woven with the 
face fabric, and for heavy cloaking and mantle cloths which are made with coloured 
■checks on one side and solid shades on the other. In such cloths the ordinary method 
of tying is not suitable, as the contrast in colour and the difference in thickness 
between the face and backing yams make the ties Uable to show. 

In the accompanying designs and diagrams (Figs. 94 to 100) the backing and 
stitching threads are shaded in diSerent ways, while, in addition, in the diagrams 
the centre threads are represented as being of smaller diameter than the face and 
backing threads. In the flat views the threads are shown alongside each other 
in the same order as in the plans, the solid marks indicating the positions of the ties. 
The face and backing weaves, with the positions of the ties indicated between the 
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squares, and a plan showing the positions of the backing and stitching threads, 
are given separately for each example. In the complete designs the full squares 
indicate the face weave, the diagonal marks inclined to the left the backing weave, 
and the dots the backing ends down on the face picks. On the centre threads 
a circle indicates a thread lifted, and a cross a thread depressed for tying ; while 
diagonal marks inclined to the right are inserted where the stitching-threada are 
required to lie between the two fabrics. All the weave marks indicate weft, with 
the exception of the circles. 

Centre Warp Stitching.— The plans in Fig. 94 are illustrative of the construction 
of double cloths arranged 1 face, 1 back, in which the two fabrics are stitched 
together by means of centre warp. The 
design D is a double 2-aDd-2 twill, the 
bee weave being as at A, and the 
backing weave as at B, while the ends 
are arranged in the proportion of 4 
face and 4 backing to 1 stitchii^, as 
indicated at C. The drawings in Fig. 95 
correspond with the design D, the section 
on the right of the flat view showing 
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Fig. 95. 



the interweaving of the ends 7, 8, and 9, and that below of the picks 2 
and 3. 

As each repeat of the double weave given at D contains only one stitching end, 
the ties always occur in the same line, both on the face and back of the cloth.. A 
better arrangement is given in the design H, in Fig. 94, in which the ends are in the 
proportion of 2 face and 2 backing to 1 stitching, as shown at G. The face weave 
is given at E, and the backing weave at F. In this case there are two centre stitching 
ends in one repeat of the double weave, which not only causes the fabri(» to be more 
firmly united, but enables an alternate distribution of the ties to be made. This 
is clearly shown in the corresponding fiat view given in Fig. 96. The section on the 
right of the flat view shows the interweaving of the ends 3, 4, and 5, and that below 
of the pick 2 and 3. 

An examination of the designs D and H in Fig. 94, and a comparison with the 
corresponding diagrams in Figs. 96 and 96, will show that in centre warp stitching 
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it is necessaiy for the following to be observed : — (a) In tying to the face fabric the 

centre ends ate floated over the face picks in places where a face end is raised on 

each side, as shown by the circles in the plans. (6) In tying to the back fabric the 
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centre ends are depressed on the backing picks in places where a backing end is down 
on each side, aa shown by the crosses, {c) Where no ties occur, the face picks pass 
over and the backing picks pass under the centre ends ; thus marks ate insert-ed 
where the face picks and the centre ends 
intersect, except where there are circles. If 
warp is indicated marks are inserted where 
the centre ends intersect the backiDg 
picks. 

The design 1 in Fig. 94 shows the ap- 
pearance of the weave H when only one 
kind of mark is used to indicate where the 
weft is on the surface. The draft ia given 
at J, and the pegging plan at K, the blanks 
and circles in the latter indicating the healds 
lifted. Since the stitching ends are usually 
strong enough to withstand considerable 
strain in wi;aving, they may be drawn on 
to the healds which are farthest from the 
front, as shown by the crosses in J. 

The design 0, in Fig. 94, is the double 
3-warp and 2-weft twill weave with two 
stitching ends in each repeat; as shown at 
N. In this example the face and backing 
weaves (given at L and M respectively) are 
so arranged that the direction of the twill 
line when the piece is turned over is the same as on the face side, the cloth being 
thus perfectly reversible. The corresponding drawings are given in Fig. 97, the 
section on the right of the flat view showing the interweaving of the ends 10, 11, and 
12, and that below of the picks 3 and 4. As shown here, in centre-stitched cloths 
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ih'i backing weave requires to be placed in such a position in relation to the face 

weave that the ties on each stitching thread will be about halt th« repeal distant 

from each other. ThuB the second stitching end (end number 12) in Fig. 97 ia raised 

foi tying on the third pick, and depresaed half the repeat distant on the eighth pick. 
An example is illustiated 

« P to T in Fig. 98, in which 

the proportion of face threads 

to backing threads is 2 to 1, 

an arrangement which permits 

of the use of very thick yarns 

m the undcr-fabric. 8 is a 

donble 2-and-2 twill, with the 

face weave as at P, and the 

haddDg weave as at Q. The 

tying is effected by means of 

fiiur centre ends in the repeat, 

the complete order of warping 

Iieiag 1 face, 1 back, 1 face, 

1 centre, as shown at R. 

The plan with only one kind 

fi mark used to indicate 

Khere the weft is up is given 

ai T. The correspondii^ drawings are given in Fig. 99, the interweaving of the 

ends 2, 3, and 4 being shown on the right, and of the picks 1 and 2 below the 

Sat view. The example shows how a tartan-lined cloaking cloth is constructed. 

The tartan-check side is composed of the finer yarns, and is taken as the face in 

weaving, although in the made-up gar- ^ „ 

meut it forma the back ; while the solid 

bide consists of the coarser fabric which 

forma the back in weaving and the face 

when made up. 

Centre WeH Stitching.— The plans 
L to X in Fig. 98 illustrate the prin- 
ciple of atitching by means of centre 
"eft. The double 2-Bnd-2 hopsack 
vcare is employed, the face weave 
being given at U and the backing weave 
a' V. The picks are in the proportion 
o[ i face and 2 backing to one stitching 
as indicated at W, one repeat of the 
double weave thus containing two centre i3/"0 o' uO 
picks. The complete design is given at 
X, and in the corresponding diagrams 

rppresented in Fig. 100, the interweaving p. ^f^ 

«f the ends 2 and 3 is shown alongside, 

and of the picks 12, 13, and H below the flat view. In this system it is 
uc«8Bary that the following be observed :— (a) In tying to the face fabric the 
centoe jMcks are passed over the face ends in places where there is a face weft 
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float on each side, as shown by the crosses in X. (6) In tying to the back &bhc 
the centre picks pass under the backing ends in places where, on the underside, 
there is a backing weft float on each side, as shown by the circles, (c) Where 
no ties occur the centre picks pass under the face ends and over the backing ends ; 
thus diagonal marks (to the right) are shown where the backing ends and the 
centre picks intersect, except where circles are inserted. In marking for warp, 
the diagonal strokes will be indicated where the face ends and centre picks 
intersect. 

TREBLE aOTHS 

In treble cloths there are three series of warp and weft threads which form 
three distinct fabrics, one above the other. Except for the ties, when a face pick 
is inserted all the centre and backing ends are left down ; when a centre pick is 
inserted all the face ends are raised, and all the backing ends are left down ; while 
when a backing pick is inserted, all the face and centre ends are raised. The face 
ends and picks interweave with each other to form the face fabric, the centre ends 
and picks to form the centre fabric, and the backing ends and picks to form the back 
fabric. By interweaving the centre ends or picks with the face and backing picks 
or ends, the three fabrics are joined together, and the resulting cloth is equal in thick- 
ness and weight to the three single fabrics. Greater weight combined with equal 
fineness of appearance can thus be obtained in this than in the double system of 
construction. The weight of double-woollen structures is frequently increased by 
excessively shrinking the cloth in the felting process, the chief disadvantage of 
which is that its elasticity is liable to suffer. This does not occur when increased 
weight is obtained by making the cloth three-fold, hence the treble principle can be 
advantageously employed in preference to the double system in adding weight to 
cloths which require little shrinking in the finishing processes. 

The chief factors which it is necessary to observe in the construction of treble- 
cloth designs are illustrated by the plans in Fig. 101, and the diagrams in Figs. 102 
and 102a. The threads are arranged 1 face, 1 centre, 1 back, and the 2-and-2 twill 
is employed for each fabric, the face weave being as at A, the centre weave as at 
B, and the backing weave as at C in Fig. 101. The ties are distributed in 8- thread 
sateen order. 

The complete designs H, I, J, and K, in Fig. 101, are alike, except that different 
methods of effecting the tying are employed. In order that comparisons may be 
made, the plans A, B, and C, with the position of the ties indicated by the marks 
between the squares, are shown on the left of each complete design. In Fig. 101 
the centre and backing threads are shaded in different ways (horizontal strokes being 
used for the centre threads, and diagonal strokes for the backing threads). The 
following marks are employed : — Full squares for the face weave, diagonal marks 
inclined to the right for the centre weave, diagonal marks inclined to the left- 
for the backing weave, dots to indicate the centre ends down on the face picks, 
and the backing ends down on the face and centre picks, circles to show where the 
centre is tied to the face, and crosses where the centre is tied to the back. The circles 
and crosses indicate weft in one case and warp in another, but the other marks 
indicate weft. 

In the drawings given in Figs. 102 and 102a the centre and backing threads 
are shaded in different ways, but in order that they may be readily distinguished* 
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the twddng timada are repreaented aa being of larger diameter tian the centre 

Uireads, and Koaller tiian the face thieada. The flat view in Vig. 102 coireapoDda 

with the deoign H in Fig. 101, the solid marks indicating the positions of the ties. 

The aectaona H, I, J, and E below the flat view respectively show the interweaving 

of the picks 1, 2, and 3 of tihe designs similarly lettered in Fig. 101, while in the 

same manner those given in Fig. 102a show tlie interweavingof the ends 1, 2, and 3. 

Systems of StttcUi^ — The 

principle of tying is the same as in 

ordinary double cloths — that is, 

each tie on the face and back 

should be covered on both aides bv 

corresponding floats. There are four 

ways in which the tying may be 

eflected by the centre yams: — (1) 

As shown at H in Figs. 101, 102, 

and 102a, by paa^ng the centre 

ends over the face picks, sod the 

centre picks under the backing 

ends. (The circles sod crosses in 

the design H thus indicate warp 

up.) (2) As shown at I, by passing 

the centre picks over the face ends, 

and the centre end-f under the 

backing picks. (Here the circles 

— S-y and crosses indicate weft up.) (3) 

!^H As shown at J, by passing the 

centre ends over the face picks 

and under the backing picks. (In 

this case the circles indicate warp 

and the crossefl weft up.) (4) As 

shown at K. by passing the centre 

picks over the face ends and under 

the backing ends, the circles thus 

indicating weft and the crosses 

warp up. The method of tyin^ 

which is mitet suitable is mainly 

decided by : (a) The positions of 

convenient binding places in the 

face and backing weaves ; and (6) 

the thickness and quality of the 

centre yarns, compared with th« 

face and backing yarns. The first 

101, is most commonly employed, 

the finer and smarter, should be 
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method, illustrated by the design H i 

but the centre yam — warp or wefl^— which ii 

used if possible, particularly in tying to the face. 

if an examination of the drawings H, I, J, and K in Figs. 102 and 102a 
be made, it will be noted that while the centre threads enter both the face 
and back fabrics, the face and backing threads enter the centre fabric. Thus 
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in H the face picks and backing ends tie with, tlie centre fabric, in I the face 
«nd8 and backing picks, in J the face and backing picks, and in K the face 
and backing ends. So far as legaids the appearance of the cloth, the position 
of the ties in the centre fabric is of no importance. It is necessary, however, 
for care to be taken that none of the floats in the centre fabric are broken by 
the ties, as this results in the cloth being harder woven, and may cause the 
wefting capacity of the fabric to be seriously afleoted. The most perfect con- 
ditions prevail when the ties in the centre are between corresponding floats, the same 
as in the face and back. The following rule will enable the best possible conditions 
to be obtained, assuming that weft is indicated : — Where an end is raised for tying 
(whether centre or backing), if possible the tying mark should be placed between 
two blanks alongside each other of the weave to which the tie is made, and should 
be preceded and followed by blanks on its own picks, as shown in H. Where a pick 
is floated lor tying (whether centre or backing), if possible the tying mark should be 
preceded and followed by marks of 
the weave t« which the tie is made, 
and be placed between two marks 
alongside each other, on its own 
ends, as shown in I. If warp is 
indicated the conditions are the 
reverse of the foregoing. 

Treble aofh Designing in Stages. 
—The plans D to H in Fig. 101 
show how the difierent stages in the 
construction of a treble-cloth design 
may be conveniently arranged in 
working according to the foregoing 
rule. At D the arrangement of the 
threads is indicated. At E the face 
weave is shown inserted on the 
squares where the face ends intersect i 

with the face picks. At this stage jrsg, j()2i. 

the positions of the centre ties in 

relation to the face weave are indicated, as shown by the circles. At F the 
centre weave is inserted on the squares where the centre ends and picks intersect, 
and in a suitable position in relation to the circles. The ties which bind to the 
back are then indicated as shown by the crosses, their positions being deter- 
mined by the positions of suitable binding places in the centre weave. At G the 
backing weave is inserted on the squares where the backing ends and picks intersect, 
and in a suitable position in relation to the crosses. At H the design is completed 
bv marking down the centre ends on the face picks, and the backing ends on the face 
and centre picks, except where ties are placed. 

An examination and comparison of the designs will show that in tying to the 
face, in H and J each centre warp tie is indicated where a centre end intersects a 
face pick, and in I and K each centre weft tie where a centre pick intersects a face 
end. In tying to the back, in H and K each centre weft tie is indicated where a 
centre pick intersects a backing end, and in I and J each centre warp tie is shown 
where a centre end intersects a backing pick. 
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The plans L, M, N, and in Fig. 103, which respectively correspond with the 
plans H, 1, J, and K in Fig. 101, will enable further comparisons to be made, since 
they show how the weaves appear when only one kind of mark is used to indicate 
where the weft is up. 

Constnictiofi of Drafts and Ptg^ng Plans. — The respective drafts for the designs 
H, I, J, and K in Fig. 101 are given at P, Q, B, and S in Fig. 103, and the pegging 
plans at T, U, V, and W. Three sets of healds are necessary, and in deciding upon 
their positions the rule has been foUowed of placing the most crowded healds at 
the front, with the &ce hea]ds preferably behind those which are equal to them 
in fineness. Thus, taking the healds in order from front to back, the design H 
requires 4 face, 8 centre, and 8 backing healds ; I, 4 backing, 8 centre, and 8 face 
healds ; J, 4 backing, 4 face, and 8 centre healds ; and K, 4 centre, 8 backing, 
and 8 face healds. Two other arrangements of the sets of healds are possible — viz., 
the centre healds at the front of, and the backing healds behind, the face healds ; 
and the face healds at the front of, and the centre healds behind, the backing healds. 
Other factors which require to be considered in deciding 'upon the positions of the 
respective sets of healds are the relative strengths and intersections of the face, 
centre, and backing yams. Other things being equal, the weakest yarns should be 
drawn on the healds at the front, and in the same manner the threads which inter- 
weave the most frequently. The given drafts show the designs reduced to the lowest 
possible number of healds, but for such an example it would usually be more con- 
venient to use 8 healds in each set, in order to simplify the drawing in, and so that 
changes could be readily made either in the system of tying, or in the positions of 
the healds. In the pegging plans aU the marks indicate healds down, except where 
a dot is replaced by a circle or a cross. 

Systematic Construction of Treble-Cloth Designs. — The foregoing example 
shows that when the same weave is used throughout, and the threads are arranged 
in equal proportions, favourable conditions for tying are obtained by commencing 
the weave always in the same relative position. The weft and warp floats on the 
upper surfaces of the centre and back fabrics respectively are then directly below 
the warp and' weft floats on the under-surfaoe of the face and centre fabrics, hence 
there is no obstacle to the interweaving of the threads of one fabric with those of 
another. When different weaves are employed, however, it is necessary for their 
positions to be found by experiment. If the treble design m constructed directly, 
this is not always an easy matter, while, in addition, on the extended design it is 
frequently difiQcult to judge when the best results are obtained. A system of working 
which enables the most perfect relation of the weaves and the ties to each other 
to be conveniently found before the design is commenced, is shown at A to F 
in Fig. 104. The principle is similar to that described and illustrated in reference 
to the construction of double-cloth designs (see p. 55) ; therefore only a brief descrip- 
tion is given here. A 4-thread sateen weave, warp surface, is used for the face 
fabric, a 2-and-2 twill for the centre fabric, and a 4-thread sateen, with the weft on 
the underside for the back fabric, the weave marks indicating weft up. The threads 
are arranged 1 face, 1 centre, 1 back, as shown at G, and the tying is effected by 
passing the centre ends over the face picks, and the centre picks under the backing 
ends. At A the face weave is inserted, and the positions of the centre ends, between 
the face ends, are indicated along the bottom, and of the centre warp ties between 
blank squares of the face weave. At B the positions of the face picks, between the 
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centre picks, are JDdicated at the side of the epace reserved for the centre weave, 
and the face weft ties are copied from A and maiked between the squares. At C the 
centre weave is inserted, care being taken that weave marks do not occur both 
above and below a tying mark. Experiment will show that no other podtion of the 
2-and-2 twill is suitable. At D the centre weave is copied from G, and the positions 
of the backing ends between the centre ends are indicated along the bottom. The 
places where the backing ends may be conveniently raised to tie with the centre 
weave are then indicated, as shown by the marks between the squares of D. At E 
the positions of the centre picks, between the backing picks, are indicated at the 
side of the space reserved for the backing weave, and the centre weft ties are copied 
from D. At F the backing weave is inserted, if possible with a blank square above 
and below each tying mark. The com- 
plete design {given at H) can now be 
readily constructed from the plans A, 
C or D, and F, with the certainty that 
the conditions of a perfect treble cloth 
will be secured. 

The flat view given in Fig. 105 
corresponds with the design H in Fig. 
104, while the interweaving of the picks 




Fig. 104. 



Fig. 105, 



1, 2, and 3 is shown below, and ot the ends 1, 2, and 3 alongside the flat view. 
(The weave marks and the shading are the same as in the examples ^ven 
in Figs. 101 and 102.) It will be noted that the solid marks in the flat view 
correspond with the circles and crosses in the design H. The section below the 
flat view shows how the second centre end is raised for tying on the first face 
pick, and the second backing end on the first centre pick ; while in the section 
alongside the first centre end is shown passing over the third face pick, and 
the first backing end over the third centre pick. A comparison of the fiat 
view with the plans A to F will enable the different stages of working to be 
more readily followed. Thus it will be seen that where there are sohd marks 
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w, there are corre^Mmding marks between 



on the centre ends in the flat 
the ends of plan A and be- 
tween the picks of plans B 
and C. The former show 
where t^e centre ends are tied 
to the face, and the latter 
where the face picks are tied 
to the centre. In the same 
manner, where there are soUd 
marks on the backing ends in 
the flat view, there are com- 
sponding marks between the 
ends of plan D, and between 
the picks of plans E and F, 
the foimer indicating where 
the backing ends are tied to 
the centre, and the latter 
where the centre picks are 
tied to the back. It will be 
noted that while in the face 
and back fabrics the ties are 
covered on both sides, in the 
centre some of the ties have a corresponding float on one side only. The 
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anangement, however, is the best possible, and is not defective, because the 
floats of the centre ends are not broken. 

The plans I to N in Fig. 104 show the working out of a treble-cloth design, in 
which the threads are arranged in the order of 1 face, 1 centre, 1 face, 1 back, aa indi- 
cated at M. A 4-and-4 twill is used for the face fabric, and a 2-and-2 twill for the 
centre and back fabrics, the method of tying being the same as in the last example. 
The face weave, with the positions of the centre warp ties Indicated between the 
squares, is given at I : the centre weave, with the positions of the face weft ties, at 
J, and of the backing warp ties at K ; while the backii^ weave, with the positions 
of the centre weft ties, is shown at L. I^e plans I, J, E, and L, thus respectively 



Fig. 108. 
correspond, as regards the systeoi of working, with the plans A, C, D, and P. the 
only difference being that there are two face threads to each centre thread, as indi- 
cated at the side of J. The complete design is given at N and 0, the latter showing 
the appearance of the weave when only one kind of mark is used to indicate where 
the weft is up. The corresponding drawings are given in Fig. 106. In the section 
below the flat view, which shows the interweaving of the picks 2, 3, and 4, it will 
be noted that the fourth centre end is raised for tying on the second face pick, and 
the third backing end on the first centre pick. The section alongside the flat view 
shows the interweaving of the ends 2, 3, and 4, the first centre end passing over the 
fourth face pick, and the flrst backing end over the third centre pick. 
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The planB in Fig. 107 illuBtrate the confltruction of a treble cloth, in which there 
are 2 fac« and 2 backing threads to 1 centre thread, the arrangement being 1 face, 
1 hsck, 1 centre, 1 face, 1 back, as shown at T. Five-thread eateen weaves are 
ueed for the three fabrics, the cloth being warp sorface on both sides, or reversible, 
while the centre fabric has the weft float on the upper surface. For the purpose 
of illustistjon two difieient principles of joining the three fabrics together are given. 
In the complete design, shown at U, the tying is eflected by the centre ends inter- 
weaving with both the face and backing wefts, this being a suitable method 
for the reversible warp surface, while it is also very applicable to structures in which 
the centre warp is not much thickei than the face and backing yams, whereas the 



Fig. 109. 

centre weft is much thicker. P, shows the face weave with the positions of the 
centre warp ties indicated ; Q, the centre weave with the face weft ties ; R, the 
centre weave with the backing weft ties ; and S, the backing weave with the centre 
warp ties. It will be noted that the weaves and ties are arranged in such positions 
in relation to each other that (1) the ties both on the face and back are between 
corresponding floats, and (2) the floats in the centre are not interfered with by the 
interweaving of the face and backing picks with the centre ends. This may be 
readily seen if the drawings given in Fig. 108 are examined and compared with the 
design U with which they correspond. The section below the flat view shows the 
interweaving of the picks I, 2, and 3, and that alongside of the ends 1, 2, and 3. 
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Use off Centre Fabric as Wadding.— The design Y in Fig. 107 and the coire- 
spending drawings in Fig. 109, show a method of uniting the three fabrics which is 
different from any of the foregoing. In this case the centre threads do not inter- 
weave with either the face or the backing threads, but are used purely in forming 
a wadding cloth, the tying being effected by passing the backing ends over the 
face picks in 10-thread sateen order. The system can be advantageously used when 
the centre yams are of lower quaUty and much thicker than the face and backing 
yams. In arranging the positions of the weaves and ties it is only necessary to 
consider the face and back fabrics, as in ordinary double cloths. Thus, V shows the 
face weave with the positions of the backing warp ties indicated between the squares, 
and X the backing weave with the positions of the face weft ties indicated. The 
centre weave is given at W, and in order that comparisons may be made, the positions 
where the backing ends and picks interweave through the centre fabric, are indicated 
by the marks at the corners of the squares. The circles in the design Y indicate 
the positions of the ties, while Z shows the appearance of the weave when only one 
kind of mark is used to show weft up. 

An examination of the flat view in Fig. 109 will show that the centre ends and 
centre picks interweave only with each other. The interweaving of the picks 
1, 2, and 3 is shown below the flat view, and it will be noted that the first face pick 
passes under the ninth backing end between the fourth and fifth centre ends. In 
the section alongside the flat view, which shows the interweaving of the ends 1, 2, 
and 3, it will be seen that the first backing end passes over the fifth face pick between 
the second and third centre picks. The tying may also be similarly effected by the 
interweaving of the backing picks with the face ends. 



CHAPTER V 

EXTRA WEFT FIGURING 

Prinoiples of Figuring with Extra Materials — ^Methods of Introducing Extra Figuring Threads — 
Methods of Disposing of the Surplus Extra Threads. Fiou&iNa with Extra Weft — 
Continuous Figuring in one Extra Weft — One-and-One Wefting — ^Two-and-Two Wefting — 
One-and-Two Wefting — ^Two-and-Four Wefting — Selection of Suitable Positions for the 
Figuring Floats— Extra Material Cut Away— Extra Weft Stitched In— Modification 
of Ground Weave — Intermittent Extra Weft Figuring — Combination of Ground Weft 
Figure and Extra Weft Figure — Stitching by means of Special Ends — Figuring with Two 
or More Colours of Extra Weft — Pick-and-Pick Figuring — Methods of indicating Pick-cuid- 
Pick Ground Weaves — Pick-and-Pick Weave Shading — Pick-and-Pick BeTersible 
Tapestry Style — ^Multiple Weft Persian Style of Figuring — Chintzing — Reversible Weft- 
Face Figured Fabrics — Simplified Methods of Designing — Treble- Wefted Reversible 
Fabrics. 

PRINCIPLES OF FIGURING WITH "EXTRA" MATERIALS 

I A DISTINGUISHING feature of fabrics in which extra materials are employed is 

j that the withdrawal of the extra threads from the cloth leaves a complete structure, 

which is more or less perfect according to the manner in which the ground threads 

have been interwoven under the figure. This is illustrated in Fig. 110, where the 

lower portion of the extra warp figured stripe, lettered A, is shown with the extra 
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ends removed, leaving a perfect plain gcoimd texture. The figuring ends in Btripe 
B are not extra, but are simply crammed in the reed, and, as shown in the lower 
portion of the stripe, their withdrawal completely destroys the cloth structure 
since only the weft picks remain. The formation of a figure by meacs of extra I 
threads thus does not -detract from the strength or wearing quality of a cloth; '■ 
except so far as the extra threads are liable to fray out, whereas in ordinary 
fabrics, in which the figure is formed by floating the weft or warp threadi I 
loosely, the strength of the cloth is reduced somewhat in proportion to th* 
ratio oLfigjjre^^ni.^ound. 

One of the advantages of figuring with extra materiak is that bright colours — 
in sharp contrast with the ground — may be brought to the surface of the cloth in 
any desired proportion. Pleasing colour combinations, bright or otherwise, may 
thus be conveniently obtained, since the extent of surface allotted to the figuring] 
colour may be readily proportioned 
in accordance with the degree of 
its contrast with the ground shade, 
without the latter being affected. 

Mettiods of Introducing Extra 
Figuring Threads.— The extra 
threads may be introduced either 
as weft or warp, or the two methods 
may be employed in combination. 
They may be inserted in the ordinary 
manner, or by special means — e.g. 
as weft in the swivel loom, or as 
warp by means of the lappet 
mechanism ; while after the cloth 
is woven the embroidery frame is 

now largely requisitioned for pro- A B 

ducing the desired pattern. Com- Fig. 110. 

pared with the ordinary system, 

the special methods usually give greater fulness to the figure, combined, in most 
cases, with considerable saving oE material. 

In the ordinary method of introducing the extra materials the form of the 
design may render it necessary for the extra threads to be inserted in continuoua 
order with the ground threads, or in intermittent order, while where they are intro- 
duced the arrangement oE the figuring and ground threads may be 1-and-l, I-and-2, 
]-and-3, etc., according to the structure of the cloth and solidity of figure required. 
In extra weft figures, for looms with changing boxes at one end only, similar results 
to the 1-and-l order may be produced by wefting 2-and-2 ; while the 2-and-4 
order may be substituted for the l-and-2, with, however, leas satisfactory results 
as regards the solidity of the figure. 

Mettimls of Disposing ol the Surplus Extra Threads.— The disposal of the extra 
warp or weft threads, in the portions of the cloth where they are not required to 
form figure, is of great importance, and one or other of the following methods may 
be employed : — 

(1) The extra yam is allowed to float loosely on the back in the ground of th& 
cloth. This method is suitable when the space between the figures is not excessive. 
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And tbe ground texture is deaee, but it is usually not applicable to cloths in which 
die ground is so li^t and transparent that the positions of the extra threads on 
the back can be perceived from the face side. 

(2) The extra yam is allowed to fioat loosely on the back, and is afterwards 
■cut away. This method is eminently suitable for light ground textures, but if the 
extra picks float somewhat loosely on iJie surface in forming the ornament, it is 
necessary for them to I>e l>ound in at the edges of the figure, or the loose figuring 
floats will readily fray out from the surface. The firm interweaving of the extra 
picks at the edges, however, makes the outline of the figure lees distinct, and is rather 
-objectionsble unless employed in such a manner as to assist in forming the figure. 

(3) In compact fabrics the extra threads are bound in on the underside of the 
«Ioth, either between corresponding fioats in the ground texture, or by mearu of 
special stitching threads. 

(4) The extra threads are interwoven on the face of the cloth in the ground 
for the purpose of giving a rich and full appearance to what would otherwise be a 
bare ground texture. 

FIGURING WITH EXTItA WEFT 

Extra weft figured fabrics nav be formed with one, two, oi more extra wefts ; 
thus, including the ground threads, they consist of two or more series of weft threads 
and one series of warp thfeads. 

Continuous Earing In one Extra Weft— One-and-One Wcfting.~A simple 



Fig. 111. 

example is shown in Fig. Ill in which one extra weft is introduced continuooslv 
with the ground weft in the order of a pick of each alternately. The fac« of the 
cloth is represented on the left of Fig. Ill, and the tmderside on the right. The 
ground ends and picks interweave in plain order, while the extra picks float loosely 
on the back where no figure is formed on the surface. The method of designing 
for the style is very simple, since it is only necessary for the weft figure to be 
indicated on the paper, aa shown in the corresponding design given at C in Fig. 112. 
The card-cutting particulars are — cut blanks for the extra picks, and cut the ground 



EXTRA WEPT FIGURING— ONE EXTRA CONTINUOUS 



G E 

Fig. 112. 

ISttf.—A portion otBgnn I* omitted on the Hirt mid tblit! pi 



no 



ADVANCED TEXTILE DESIGN 



cards plain ; the latter, however, are readily obtained by repeating. The complete 
structure, given at D in Fig. 112, afaowB the figuring picks arranged in alternate 
order with the ground picks, the former being indicated by the full squares anil 
the latter by the dots. A sectional drawing is given at D in Fig. 113, which 
shows how the picks 2, 3, and 4 of D in Fig. 112 interweave with the ends 1 to 20. 
Two-and-Two Wetting.— E in Fig. 112 shows 
the full development of the design C, assuming 
that it is produced in a loom with changing boxea 
at one end only, in this case two figuring picks 
alternating with two ground picks. Unless the 
figuring weft Is heavy there is a tendency, in tbe 
2-and-2 order of wefting, for the extra picks to 
show in pairs where the figure is formed, this 
being particularly noticeable if the ground picks 
interweave firmly underneath. Greater soUdily 
of figure can be obtained by discontinuing the 
weave of the ground picks, beneath the extra weft 
floats, in the manner shown in the design E. 
The warp threads under the figure thus lie 
between the extra weft floats on the surface, and 
the ground weft floats on the underside, and no 
III obstacle is offered to the pairs of figuring floats 

^ approaching each other. This is illustrated hy 
"*. the sectional drawing given at E in Fig. 113. 



« ♦ » Fig. lU. 

which shows the interweaving of the picks 2, 3, and 4 of design E with the 
ends 1 to 20. With this arrangement it is not possible to repeat the ground 
cards, but they may be cut from the design painted solid, as at C. Each pick 
on the design paper is cut twice, the card-cutting instructions being — lat card, 
cut all but the marks ; 2nd card, cut the marks, and the ground plain. The cards 
are then laced together in the order of two figuring cards and two ground cards. 
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Suitable weaving particularo for the fabric repreaented in Fig. HI are — 2/80*8 
cottoD warp, 80 ends per inch ; and Ws cotton ground weft with 80 ground picks 
per inch ; while the counts of the 
estra weft may be varied from the 
equivalent of Ws to 20'8 cotton 
according to the desired prominence 
of the figure. In designing an 
extra weft figure sohd the counts 
of the point-paper is decided by 
the reUtive number of ends per 
inch to figuring picks per inch. 
In the I-and-1 and 2-and-2 arrange- 
ments the number of extra picks 
and ground picks per inch are the 
same, therefore the counts of design 
paper for the design C, with the 
foregoing particulars, is as 80 ends : 
80 picks = 8x8. 

One-and-Two Wetting. — The 
l-and-2 order of introducing the |f 

extra weft is more economical than 
the 1-and-l, but with the same 
number of ground threads per inch 
the extra weft requires to be 
thicker, and the figure should 
usually be more massive. Assuming 
that the figure given at C in Fig. 
112 ia required to be produced in 
the l-and-2 order, and that the 
ground threads per inch are as 
before, the extra picks per inch 
will be 40, and the counts oE the 
point-paper as 80 ends : 40 picks 
= 8x4. To correspond with C 
the solid plan will then be as in- 
dicated at F, and the complete 
structure as shown at G, in Fig. 
112. 

Two-and-Four Wetting. — In 
the 2-and-4 order of wefting, a 
similar appearance could not be 
pven to the figure shown at F in 
Fig. 112, although the proportion of 
extra picks to ground picks is the 
same as in the l-and-2 o'rder, be- 
cause the sphtting of the figuring 

picks in pairs would be too pro- I 

nounced. When the 2 -and -4 Fig. IIS. 
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arrangement is employed it is preferable to adapt the form of the figure to the 
netting order, in the manner 
illuBtrat«d bv the pattern lepre- 
setit«d in Fig. 114, vhich is a 
spotted vesting style. In the 
corresponding design given at H 
in Fig. 115, and the complet*^ 
structure shown at I, the full 
squares show where the extra 
weft floats on the surface, while 
the dota represent the gronnd 
weave, which is a modified hop- 
sack. 

Sdedion of Sultsble Posl 
tlons tor the Figuring Floab.— 
Fig. 115 illustrates an important 
principle in extra weft spotting— 
^'8- "^- viz., the selection of suitable 

poeitioQS for the figuring floats 
in relation to the ground weave. 
It will be noted in the plan 1 
that the extra weft spots are 
formed in the centre of the warp 
floats in the ground, so that 
the best possible conditions ai-e 
secured for showing the figuring! 
floats prominently on the surface 
It is necessary to avoid covering 
the figuring float's by adjacent 
ground weft floate (which would 
have occurred in the example if 
they had been placed four ends 
to the right or left) as much ^s 
possible. 

Extra Material Cut Away.- . 

Id the example given in Fig. 11& 

*• the figure is formed in extra weft 

on a plain transparent ground 

texture, which necessitates that 

the extra material be cut off on 

the underside. The face of the 

cloth is represented on the left 

and the underside on the right 

of Fig. 116. In order to avoid 

the UabiUty of the severed picks 

fraying out, the extra weft is 

_ interwoven in plain order at the 

pig, ii7. aides of the figuring floats, but 
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Bs this causes the shape of the figure to be modified, the plain interweaving is 
shown extended completely round so ae to produce an opaque outline between 
the weft figure and the thin ground testure. More plain weave is shown than 
is really necessary to bind the figuring floats, the idea in this caBe having been 
to form distinct shapes upon which to 
develop the figure. 

The pUn L in Fig. 117 illustrates 
the method of indicating the design upon 
pobt-paper. The figure is first painted 
in solid, then weaves are inserted for the 
purpose of developing it, and to stop 
long weft floats, after which the plain 
budiiig is indicated round the figure. 
The complete structure of the portion 
nt L indicated between brackets is shown 
at M in Pig. 117 ; while N in Fig. 118 
shows how the last extra pick of M and 
the ground pick on each side interweave 
mh the ends 15 to M. 

Extra Weft Stitched ln.~The ex- 
ample given in Fig. 119 and the corre- 
spondii^ plans in Fig. 120 illustrate the 
principle of stitchit^; in the extra weft 
on the underside of the cloth in places 
where it is not required for forming 
tisnre. For fabrics in which the addi- 
tional weight is not objectionable, the 
method is useful, since the binding in 
of the extra weft gives greater substance 
to the cloth. The ground weave is 
2-aDd-2 twill, and the picks are inserted 
coDtinDonsly in the order of 1 extra, 
1 grotmd. Q in Fig. 120, which corre- 
sponds with a portion of the design, 
illngtrates the ByBt«ui of painting in 
the figure, and shows how the stitches 
are indicated ; while R represents the 
complete structure of the bracketed 
portion of Q. In Fig. 118 a sectional 
drawing is given at S, which shows how 
the picks 20 and 21 interweave with the 
end* 17 to 36 of R ; and, similarly, T 
shows how the twentieth end interweaves with the picks 17 to 32 of R, In the 
drawings the extra picks are shown larger in diameter than the ground threads. 

In arranging the positions of the stitches the system is similar to constructing 
the backing weave of a weft-backed fabric (see Chapter I) — that is, the end on 
»^iich a weft etitch is made should be down on the ground picks which precede and 
weceed the stitch. Thus in R, Fig. 120, each stitching mark is preceded and 
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followed by a ground we&ve mark, 
the effect of the arrangemeDt 
being clearly shown in the sec- 
tional drawings given at S and T 
in Rg. 118. 

Generally the ground weft 
floats will close together and effec- 
tively conceal the binding points, 
but if the figuring weft is much 
thicker than the ground weft 
there is a liability of the stitches 
forcing the ground picks apart and 
showing on the surface, particu- 
larly if ther« is a strong colour 
contrast between the figuring weft 
Sift 119- and the ground. Id such a case 

the stitches shouJd be as iDfrei^uent as 
possible, in order that the extra picks 
will hang loosely on the back. For the 
purpose of illustration, two methods 
of stitching the 2-and-2 twill are given 
at Q in Fig. 120. The 16-thread 8at«en 
order, shown in the upper portion of 
the plan is more suitable if the stitches 
are liable to show on the surface, and 
the 8-thread sateen order indicated in 
the lower portion, for giving a firmer 
and more satisfactory back to the cloth. 
In a figured fabric the production of a 
firm back is uot so impoitant as in a 
backed cloth, and at there is usually 
greater contrast in the colours of the 
respective weft yarns, a looser order 
of stitching is generally employed in 
extra weft-figured cloths than in backed 
cloths. 

Modfflcatlon ol Groiurf Weave.— 

The continuation, under the figure, at 

a ground weave in which the weft i>assea 

over two or more ends, is sometimes 

I not satisfactory, because the ground 

weft floats tend to cover up the figuring 

! floats, and cause the edges of the figure 

I to appear indistinct. In such a case 

I the ground weave should be changed to 

j warp surface under the figure, as shown 

R at R in Fig. 120, in which the 2-and-2 

Fi)(. 120. twill is changed to l-and-3 twill. The 
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waq> Burfaoe shows up the 
figure distinctly, but the 
syatem makes it necessary 
for al! the ground cards to be 
cut from the design, whereas 
they can be repeated when 
the ground weave is continued 
tinder the figure. 

Interailttent Extra Wetl 
Figuring.— The fabric repre- 
sented in Fig. 121 illustrates 
the principle of introducing 
the extra weft in intermittent 
order with the ground weft, 
for the purpose of producing 

a detached spot effect. The p; jji. 

ground weave ia a compound 
of several weaves arranged in check 
form, and where the extra weft 
is introduced it is arranged in 
2-and-2 order with the ground 
weft. The face of the cloth is 
ahown on the left and the underside 
on the right of Fig. 121. In the 
corresponding plan given at C in 
Fig. 122 the shaded marks indicate 
the ground weave, and the solid 
black marks between the picks the 
position of the extra weft figure 
and the stitches. This method of 
indicating the design is convenient, 
since it enables the figure and the 
etitches to be readily placed in 
the best possible relation to the 
ground weave, while any ground 
weave marks that are liable to 
detract from the clearness of the 
spots are easily seen and removed. 
Also the cards can be cut, or the 
draft and pegging plan be pre- 
pared, directly from the condensed 
plan. D in Fig. 122 shows the com- 
plete structure of the picks 1 to 16 
«f C, the circles against the extra 
weft floats indicating ground weave 
marks, which may, with advan- 
tage, be taken out. (A spotted 
gauze effect is shown in Fig. 26'2.) D 

Fig. 122. 
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Compared with a continuouB order of introducing the extra weft, an intei- 
mittent order is economical, both as regards the productiveness of the loom and the 
quantity of extra material which 
IB required. The weaving of 
the cloth, however, ia more 
complicated, since the boxing 
and take-up motions require to 
be regulated in accordance with 
the irregular order of wefting ; 
while if odd picks of extra weft 
are introduced the picking is 
also more complex. The best 
arrangement conuste of manip- 
ulating the boxing, picking, 
and take-up motions from the 
shedding mechanism, with which 
they are thus kept in unison. 
ComUiutlon of Ground 
Pjg 123. Weft Figure ani Extra Weft 

Figure. — Fig. 123 shows the 
face and back of a cloth in which an intermittent extra weft figure is combined with 
a figure formed by the ground weft ; while the sectional design, given in the upper 
portion of Fig. 124, shows the most 
convenient method of indicating 
such a style on point-paper. All the 
figure is painted in solid, the ground 
weft figure in one colour (represented 
by the full, squares), and the extra 
weft figure in a second colour (repre- 
sented by the crosses). The 5-thread 
warp sateen ground weave is then 
indicated in the same colour as the 
ground figure, except where a third 
colour is employed (represented by 
the dots) to show where the extra 
weft is stitched in on the back. 
White may be used for st-opping the 
floats of the figure. 

From each horizontal line where 
the extra weft is indicated, two 
cards are cut as follows : — (1) For 
the extra pick, cut all but the crosses 
and the dots, and continue the 
binding weave under the ground 
wett figure. (2) For the ground 
p. 12. pick, cut all but the full squares and 

the dots, and continue the 4-and-l 
ground weave under the extra weft figure. The complete structure is then as shown 
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in the sectaoual plan b the lower portion of Fig. 124, where the picks 1 to 20 of the 
solid plan are represented in full. 

Stitching by meatu ot Special Ends. — The method of binding in the extra weft 

on the underside by means of a special stitching warp is illustrated by the fabric 

represented in Fig. 125, and the corresponding examples given in Fig. 126. The 

ground of the cloti is 2-and-2 twill, and the following are the weaving particnlars : — 

Warp : 2/S6's green botany worsted. 72 ends per inch. 

Weft : 1 pick 30's green botany worsted (ground). 

1 pick 12'b soft spun brown worsted (figuring). 

64 ground picks and 64 extra picks per inch. 
In this case the purpose of binding in the extra material where no figure is formed 
is to give substance and softness of handle to the cloth. There is such a great differ- 



Fig. 12G. 

ence, however, in colour and thickness between the figuring and ground wefts, 
that in the ordinary method of binding (illustrated in Fig. 120) the stitches would be 
very liable to force the finer ground picks apart and show on the surface. The 
binding is therefore eSected by the warp, every ninth thread ot which is employed 
as an extra thread for the purpose, as shown in the sectional plan given at A in Fig. 
126. In the plan the crosses indicate where the binding ends are left down ; the 
diagonal marks where the ground weft passes over the ground warp in 2-and-2 twill 
order ; and the full squares where the figuring weft is on the surface. The binding 
ends are down on all the figuring picks, and are raised alternately on every fourth 
ground pick. B in Fig. 126 represents the interlacing of the second ground pick 
and the second figuring pick of A. In the ground portions of the fabric the figuring 
weft lies between the extra warp threads and the ground texture. The interweaving 
t)t the stitching warp with the ground picks is invisible on the surface of the cloth 
because it is Oi the same thickness and shade as the ground warp, and at each binding 
place it lies between two ground-warp floats. 
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C in Fig. 126 shows the method of designing the figure on point-paper. As the 
extra threads, which are uaed for binding, interweave in exactly the same order 
throughout, they can be operated by two healds placed in front or behind the harness. 
The cards for the ground picks can be obtained by repeating ; hence, in working 
out the design on point-paper it Is only necessary to consider the interweaving 
of the figuring picks with the ends which are drawn through the harness. The 

figure is therefore painted 
in solid, and the long weft 
floats are stopped by inserting 
suitable weaves, as shown. 
The card -cutting particulars 
/^ are : Cut all but the weft 

figure. 

Figurii^; with Two or 
more Colours ot Extra Weft. 
-When a figure is required 
in two or more colours of 
extra weft, it is most econo- 
mical to so arrange the design 
I that there are never more 
* than one colour employed 
for figuring in the same 
horizontal Une of the 
fabric. The type is illus- 
trated in Fig. 127, which 
: shows the face and back 

of a cloth in which an 
intermittent figure is de- 
veloped in gold and white 
extra wefts ; the portion 
formed by the white weft 
commencing immediate 1,\' 
that formed by the gold 
weft is completed. Only 
the same weight of extra 
material is thus required 
as for a figure of the 
same size in one colour 
of extra, but the boxing 
plan is rather more com- 
plex. 
Fig. 126. A in Fig. 128 illus- 

trates the principle of in- 
dicating such a figure on design paper, the full squares representing one extra 
colour and the crosses the other, while the dots show additional figure formed 
by the ground weft. B shows the complete structure of a portion of A, with 
the extra weft stitched between the ground weft figuring floats. The order of 
wetting is as follows : — 
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4 picks ground. 

1 pick first extra. ) ,_ ^. 
, ^ , MO times. 

1 „ ground. ) 

1 ,, second extra, i . ,. 

, J i 6 tunes. 

1 „ ground ) 

8 picks ground. 

Continuous Figuring with Two Extra Wetts.— Fig. 129 representa the face and 
back of a cloth in which a 

continuous figure is developed 
in two colours of extra weft, 
a pick of each being intro- 
duced regularly with each 
pick of the ground weft. 
Assuming that the number 
of ground picks per inch ia 
the same as the number of 
ground ends, the figure may 
be painted solid in two col- 
ours on 8 X 8 design paper, 
as indicated at A in Fig. 130. 
The full squares represent one 
colour of extra, and the 

crosses the other colour. Pig. 127. 

each horizontal space on the 

paper being equivalent to three picks, of which one is a ground pick. B in 
Fig, 130, shows a portion of the complete structure which results from cutting 
each horizontal space of A as 
follows :— First card, cut all but 
the full squares ; second card, cut 
all but the crosses ; third card, 
cut plain. C shows the corre- 
sponding structure, assuming that 
the wefting order is arranged 
2-and-2 to fit a loom with changing 
boxes at one end only. 

A more productive and econo- 
mical method of introducing the 
two extras continuously consists 
of doubling each extra, and wefting 
in the order of 1 double-pick — 
first extra ; 1 ground ; I double- 
pick — second extra ; 1 ground ; as 

shown at D in Fig. 130. The Fig. 128. 

figure, however, is not so solid, 

and it is necessary to note that with an equal number of ground ends and picks 
per inch, 8 by 4 paper will be required in painting the design solid, since there 
are two ground picks to each double pick of each colour. 
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Pldl-and-Pldl Figuring. — A claaa of extra weft fabric is used for trimmings, 
and for tapestry and upholstery purposes, etc., in which no separate ground weft 
is employed in forming the foundation. All the weftA are floated on the surface 
as required in producing the figure, 
but each also assists in making the 
ground structure. Fig. 131 represents 
a oloth in which the figure is formed 
in two colours of weft — woven pick- 
and-pick — upon a sateen foundation, 
which is produced by the two wefts 
interweaving with the warp. The 
following are suitable weaving par- 
ticulars for a tapestry cloth :^Warp, 
60/2 spun silk, 180 ends per inch. 
Weft, 50/2 spun silk, 180 picks per 
inch. 

A in Fig. 132, which corresponds 
Fig- 12S. with a portion of Fig. 131, illustrates 

the system of constructing the point- 
paper design. The figure is painted in solid in two colours to represent the 
different wefts, and the ground is indicated in a third colour ; while it is 
convenient to use white in binding the floats of the figure. Each horizontal 
space corresponds to a pick of 
each colour, and the counts of 
the design paper is therefore in 
the proportion of the number of 
ends per inch to the number of 
picks per inch of each colour, 
or 8 X 4 with the foregoing par- 
ticulars. Two cards are cut 
from each horizontal space, as 
follows : — 

YiiBt card : Mias the marks 
g I of the first colour and 

the ground marks, and 
cut the marks of the 
second colour plain. 
Second card : Miss the marks 
of the second colour aud 
I R the ground marks, and 

cut the marks of the 
first colour plain. 
Fig. 130. 

The effect of the cutting is 
illustrated at B in Fig. 132, which shows the full weave of the picks 1 to 12 
of A. It will be seen that the ground weave is 8-sat«en — two picks in a shed, 
while where one weft is floated on the surface, the other weft forms plain 
weave underneath. The warp threads are usually so finely set in these cloths 
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that the weft utteisections in the ground have acaroelf any e3ect apon iiie 
solidity of the warp colour. 

If it is neceasaiy to insert the 
weft colours in 2-and-2 order, on 
account of the loom being provided 
with changing boxes at one end 
only, the system of cutting the 
design given at A in Fig. 132 will 
be the same as before but in the 
following order : 

Odd horizontal spaces- 
First card ; cut for the first 

colour. 
Second card : cut for the 
second colour. 
Even horizontal spaces — 
First card ; cut for the 

second colour. 
Second card : cut for the Fig- 131. 

first colour. 
The cards are arranged to coincide with the 2-and-2 order of wefting, and the S-sateen 
ground weave then produces the 
structure shown at C in Fig. 133, 
in which the weft intersections 
are two in a shed. 

Methods of Indicating Pidi- 
and-nd[ Gnnind Weaves. — A 
number of ground weaves, which 
are used in the pick-and-pick 
system of figuring, are given at 
D to L in Fig. 133. A fine warp- 
rib ground is formed by employing 
plain ground weave, as shown at D, 
the cutting of two cards from each 
space producing a 2-and-2 warp- 
rib structure, as indicated at E. 

The ground weave given at F 
is based upon S-sateen weave, but 
two colours are represented by the 
solid marks and crosses, each of 
which is in 10-sateen order. The 
idea in this case is to interweave 
one weft more firmly than the 

other, which is efiected by cutting p. j^, 

the grouikd weavB as follows : — 

First card : Miss only the full squares. 
Second card : Miss both marks. 
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The complete ground weave is shown at G in Fig. 133, in which it will be seen that 
the odd picks float in S-and-l order on the back, and the even picks in 4-aDd-l 
order. The longer float of the odd picks causes them to stand out behind the even 
picks on the underside of the cloth, and as they interweave with the warp in the 
same shed as the even picks they are prevented by the latter from showing on the 
surface. The method enables a weft which is thicker, or in stronger colour contrast- 
with the warp than the other, to be thrown chiefly to the back in the ground, so 



Fig. 133. 

that the solidity of the warp colour is affected as little as possible. Other sateens 
can be arranged in the same manner as the 5-satcen. 

If three colours of weft are employed — a pick of each alternately^the system 
of marking, shown at F in Fig. 133, will enable two of the wefts to be thrown more 
to the back than the third, by cutting as follows : — 

First card : Miss only the full squares. 
Second card : Miss only the crosses. 
Third card : Miss both marks. 

The corresponding complete weave is given at H. 

The preceding system of indicating and cutting sateen-ground weaves is liable 
to produce warp floats that are too long when the cloth contains only a comparatively 
few picks per inch. In such a case firmness can be obtained by changing the weft 
intersections on succeeding picks, as in the ordinary method of weaving sateens. 
The ground weave Is then indicated on the solid plan in such a manner that two 
or more picks of the aateen weave can be cut from each horizontal space. The 
method will be understood by comparing I with J in Fiji- 133 : I shows the 
ordinary 8-sateen weave formed by two wefts, while each horizontal space of J 
includes the marks upon two consecutive picks of I. In the same manner K shows 
the full 10-sateen weave formed by three wefts while each horizontal space of L 
includes the marks upon three picks of K. The card cutting particulars which. 
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will foim the lO-sateen ground weave in three wefts from the marking indicated at 
L, are as follows : — 

Firet card : Miss the sohd marks. 

Second card : Miss the crosses. 

Third card : Miss the dots. 

However many wefts are employed in forming a design, the figure is painted in 
solid in different colours to represent the separate effects, as shown at A in Fig. 132, 
and as many cards are cut from each horizontal space as there are figuring colours 
indicated upon it. Suitable weaves are inserted on the figure to develop it and to 
stop long weft floats. For the purpose of illusttation, the method of designing 
a three-colour effect is shown at M in Fig. 134, while N represents how the threads 
are interwoven by cutting three cards from each horizontal space of M as follows : — 
First colour : Miss the solid marks (figure) and the circles in the ground, and 

continue the ground weave where the other colours form figure. 
Second colour : Miss the crossea 

(figure), and the circles 

and crosses in the ground, 

and cut the first and third 

figuring colours plain. ^ 

Third colour : Miss the dots in 

both figure and ground, 

cut the second figuring 

colour plain (the crosses), 

and continue the ground 

weave where the first 

colour forms figure (the 

full squares). 
From an examination of N it will 

be seen that the first figuring colour 1^ 

floats in 15-and-I order on the „ .^ 

underside, except where it forms 

figure, while the third figuring colour floats in 7-and-l order in the ground and 
under the figure formed by the first colour. Plain weave is formed by the second 
colour under the figure formed by the first and third colours, and by the third 
colour under the figure formed by the second colour. In the ground 8-9ateen 
weave is formed by the second and third coloura together, and the first colour 
is stitched on alternate ends in the same shed as the second colour. (The 
method of designing for multiple-weft figured fabrics in a split harness mount 
is illustrated at E, F, and G in Fig. 189). 

PICk-and-Pick Weave Shading.~A fabric is represented in Fig. 135 in which 
different degrees of Ught and shade are formed by means of weave shading, in a 
pick-and-pick order of wefting. The warp is white, while the weft is arranged 
1 pick green, and 1 pick white. Similar weaves to those employed in the cloth are 
given in full in Fig. 136, in which the solid marks represent the green weft floats, and 
the dots the white weft floats. A portion of white weft figure, under which the 
green weft interweaves in plain order, is produced by section A. In section B a 
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wMt« surface is foimed by the white weft mterweaving in pl&in order with the 
white warp, the green weft fioating on the back in T-and-l order. Section C is 
in shght colour contrast to Bection B, as the green weft interweaves in phun order 
with the white warp, so that a 
mixed green and white surface is 
formed, under which the white 
weft floats in 7-and-l order. In 
section D, above a plain white 
foundation fonned by the inter- 
weaving of the white weft with 
the white warp, the green weft is 
passed in gradually iDcreasing 
lengths of float, so that the whit« 
surface gradually merges into a 
green surface. Section E shows 
the weave which is used in formiii>: 
a solid white ground, the white 
warp inteiweaving Id 8 - sateen 
order with the white weft, and 
in 16-sateea order with the green 
weft. As in the previous exam- 
ples, the design can be painted 
in such a manner that two cards — 
one for each colour of weft— may 
be cut from each horizontal space. 
Pick and PIdi Reversible 
p. ,3^ Tapestry Style.— A perfectly revers- 

ible fabric, which is figured in two 
colours of weft arranged in pick-and-pick order, is represented as viewed from 
opposite sides, in Fig. 137. Where one weft forms figure on one side, the other 
weft forms a similar figure on the other side ; also the ground weave (a warp 
rib) is the same on both sidfs. 
The style of structure is parti- 
cularly suitable for use as a 
hanging fabric. 

A portion of the design is 

given in the upper portion of 

Fig. 138, in which three different 

kinds of marks are indicated ; 

one for each weft where figvire 

is formed, and the third for the 

^ g (J Q g ground weave. The figure is 

Fig. 136. painted to fit with plain ground. 

and a few threads of plain weave 

are inserted all round. Then, in order that the floats on the underside will 

be exactly the same as on the surface, a ground weave mark is inserted on the 

right-hand edge of each float of figure. Two cards are cut from each horizontal . 

apace of the design, as follows: — First card, cut blanks and crosses; second 
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card, cut blanks and solid dquaies. The complete structnre is tiien as bIiowd 



in the sectional plan given in the 
lower portion of Fig. 138, in which 
it wiU be noted that the plain 
weave at the edges of the figure in 
the solid design produces 2-and-2 
warp rib, while the 2-aud-2 warp- 
rib ground is changed to 4-and-4 
warp rib. A similar reversible 
figure, upon the 2-and-2 rib ground 
shown at E in Fig. 133, can be 
produced without the ground 
weave being indicated by simply 
painting the figure 3olid in two 
colours, but the plain edge of one 
colour requires to be opposite to 
that of the other colour. The 
ground is cut plain in reverse 
order on the two cards that are 
cut from each horizonUil space. - 
Multiple Weft Peisltn Style of 
Figuring. — Fig. 139 illustrstea a 
. Persian style of texture in which 
a figure is produced in three colours 
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of weft, while a fourth colour is formed in the ground by the warp. The followine 
are suitable weaving particulars : — 

Warp. 

All 2/80'8 dark green cotton. 100 threads per inch. 
Weft. 

1 pick 30's soft spun white cotton. 

1 pick 30's soft spun gold cotton. 

I pick 30's soft spun brown cotton. 150 picks per inch. 
The surface of the cloth is almost entirely covered by the figuring floats of the three 
wefts, and a feature of the example la 
that the weft floats are not bound in by 
the warp on the back of the cloth. 
except in odd places where one of the 
wefts is used to stop long warp floats in 
the ground. 

The method of drafting the style is 
illustrated in Fig. 140, in which it will 
be seen that the design is arranged in 
such a manner that each weft chanpei 
from one side of the cloth to the other 
very frequently, so that long floats on 
the back are avoided. Three cards are 
out from each horizontal space of the 
design, as follows :— 

First card (white weft) : cut all but 
the full squares. 

Second card (gold weft) : cut all but 
the dots. 

Third card (brown weft) : cut all 
but the diagonal strokes. 

Chlntzln|. ^ In all the preceding 
Fig. 139. styles orextra weft figuring more colours 

of weft can be introduced than there are 
series of extra threads employed, by " chintzing " — that is, by replacing one 
colour with another in succeeding horizontal sections of a design. The manner 
in which the different colours are required to he brought to the surface in 
forming the design determines the order of wetting, and for economical 
reasons as few colours as possible should be employed in each horizontal line. 
The figuring wefts may be inserted in very diverse orders — e.g., a regular order 
of wefting may be employed, but with all the wetta chintzed ; or one weft may 
form figure regularly, while another, which is inserted either continuously or inter- 
mittently, is chintzed. Examples of chintzed effects are given in Figs. 309 and 313. 
Reverslble Weft-Face Rgured Fabrics.— These cloths are chiefly used for shawls, 
wraps, dressing-gowns, and rugs, a considerable trade being done in the last type 
of cloth with the natives of Africa and other countries. The weave is the same in 
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every part of the cloth, and a weft surface is produced on both sides. The design 
ia due to the manner in which differently-coloured wefts are interchanged from one 



aide to the other, a dark figure on a light gioand on one side corresponding with 
a light figure on a dark ground on the other side. This is illustrated by the fabric 
represented in Fig. 141, in which the reverse side of the cloth is shown in the bottom 



left-hand comer. A portion of the corresponding design is given in Fig. 142. 
Oenerally, the wefts should be brought about equally to the surface on both sides 
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in order that one side will not appear darker tlian the other, this being particularly 
the case when the cloth is seen on both sides at the same time. A raised 
finish is applied alike to both the back and face, and when woollen weft is used the 
shrinkage in width ranges from 15 to 30 per cent. The warp is almost invariably 
cotton, and suitable weaving particulars for a heavy double-weft fabric in a 4-thread 
weave are :■ — 2/20'8 cotton warp, 24 ends per inch, and 96 yards per ounce woollen 
weft, 46 picks per inch ; and for a lighter cloth : 2/30'a cotton warp, 36 ends per inch. 
and 16 yards per dram woollen weft, 72 picks per inch. The felted and raised finish 
causes the cotton ends to be entirely concealed, and gives a full soft feel to the cloth. 
Cheap cloths are made entirely of cotton, the flannelette class of weft being used, 
which is generally inserted in even picks, and the following weaving particulars 
are suitable :— 

Warp, I6'b cotton, 48 ends per inch. 

Weft, I2's cotton (soft spun), 84 picks per inch. 

The weaves for the figure and ground are constructed upon the same principle 

as the weft-backed designs illustrated in Figs. 6 and 7 (p. T), and as shown in Fig. 143, 

in which the most commooly 

used reversible plans are given. 

Both A and B in Fig. 143, in 

which the marks indicate weft, 

show the double -face 3-and-l 

weft twill weave, but in A the 

odd picks are on the surface and 

the even picks on the back; 

whereas, in B the odd picks are 

on the back and the even picks 

on the surface. If, therefore, 

the picks are arranged 1 dark, 

1 light, weave A will produce 

a dark surface and a Ught back. 

Fig. U2. and weave B a Ught surface and 

a dark back. By combining 

the two weaves in sections the wefts interchange between the face and back, atid 

a design in two colours is formed, as represented in the diagram C in Fig. 143, 

which shows the interlacing of the picks 1 and 2 of A and B in combination. 

D and E in Fig. 143 show the 4-thread, and F and G the 5-thread weft sateens 
made double face in the same manner as A and B, while H and I illustrate the con- 
struction of the double-face 4-sateen weave to fit with a 2-and-2 order of wefting. 
Other weft-face twill and sateen weaves can be similarly arranged, but, as a rule, & 
sateen produces a smoother surface, and is therefore more suitable for the raised 
finish than a twill weave upon the same number of threads. As in weft-backed 
cloths the chief point to note in each weave of a pair, is that the intersections of 
the back picks occur between face-weft floate. 

Fig. 142, which corresponds with a portion of Fig. 141, illustrates the method 
of painting out a design in full. The double-face 4-thrBad weft sateen weaves 
are combined, and the order of wefting is 2 dark, 2 light. The figure is indicated 
1 ightly in a wash of colour, then, in order to produce a dark figure upon a light ground. 
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the weave H in Fig. 143 is indicated in the figured portions, and the weave I in 
the ground. As the design shows the complete interlacing of the threads, one card 
is cut from each horizontal space, and the cutting particulars are : Cut all but 
the weave marks. 

Simplified Methods of Designing, — It is a tedious process to paint out a design 
in full, and in most cases a method can be employed which enables a card for each 
colour of weft to be cut from each horizontal space, the designing of a figure being 
then much simpler. For instance, in combining the weaves given at A and B in 
Fig. 143, the method illustrated in the upper portion in Fig. 144 can be adopted. 
The figure is indicated by a wash of colour, and l-and-3 twill is inserted upon both 
the 6gaie and the ground ; or design paper with the land-S twill printed upon it 
is used, in which case the twill marking is not required. Two cards are then c\it 
from each horizontal space as follows : — 




Fig. 143. 

On aid horizontal spaces — First card, cut the marks in the figure, and the marks 

and even threads in the ground : second card, cut the marks and even 

threads in the figure, and the marks in the ground. 
On eivn horizontal s-paces — First card, cut the marks in the figure, and the marks 

and odd threads in the ground ; second card, cut the marks and odd threads 

in the figure, and the marks in the ground. 
The result ia the same as if the weaves A and B had been indicated in full, as will 
be seen from an examination of the lower portion of Fig. 144, which shows the 
complete structure of the first four horizontal spaces of the solid design. In painting 
a design in full the design paper requires to be ruled in the proportion of the ends 
per inch to the total picks per inch, and in the simplified method in the proportion 
of the ends to the picks of each colour per Inch. In the heavily -shrunk cloths It 
is particularly necessary to use design paper which is ruled in the same proportion 
as the ends are to the picks in the finished cloth. 

J in Fig. 143 shows a method of indicating the figure and ground which enables 
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the weaves D and E to be combined by cutting two cards from each horizontal 
space., while K similarly represents the combination of the weaves F and G. In both 
cases each horizontal space is cut twice as follows i — 



First card : Cut dots only in the figure, and miss circles only i 
Second card ; Miss circles only in the figure, and cut do*« oi 



the ground. 

y in the ^ound. 



In the double-weft«d cloths only two colours can be brought to the surface 
in each horizontal line, but more than two colours can be obtained by chintziog. 
In a piclt -and -pick order of wefting, however, a third effect can be formed by com- 
bining two weaves such as D and E in Fig. 143 with a third weave, such as H or I, 
while in a 2-and-2 order of wefting, two weaves, such as H and I, can be combined 
with a third weave, such as D or E. In each case two of the weaves produce solid 
effects, whereas in the third the 
weft colours are intermingled 
and a subsidiary patt«m is 
formed which can be used to 
give variety to a design. 

In certain low qualities of 
the woollen -weft cloths the 
structure is strengthened by 
the insertion of extra cotton 
picks at intervals which inter- 
weave in plain order with the 
warp threads. The arrange- 
ment may be 4 picks of wool 
to 1 pick of cotton, or 10 to 2, 
12 to 2, etc., plain cards being 
laced with the figuring cards 
in the required order. The 
appearance of the cloth is not 
altered, but the presence of the 
cotton picks prevents any ten- 
dency of the woollen picks to 
slip. The production of a loom 
is, of course, reduced by the 
insertion of the extra cotton 

Treble-Wetted Reversible Fabrics.- The structures are made to a limited extent 
with three figuring wefts, which enables an effect to be woven in three colours ; 
while increased weight can be obtained combined with greater firmness, as in the 
centre the threads may be interwoven more frequently than on the lace and back. 
A figure in two colours on a ground in the third colour may be formed on both sides 
of the cloth, or one of the wefts may be used to form a sohd colour effect on one aide 
of the cloth, while the other two wefts interchange so as to form a figure on the 
other side. 

The plan L in Fig. 143 illustrates a method of indicating a treble-wefted design, 
arranged a pick of each altematelv, in which each weft interweaves on the face, in 
the centre, and on the back so as to produce a figure in two colours upon a ground 



Fig. !« 
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in the other colour, on both sides of the cloth. The weave on the face and back 
is 4-sateen, and in the centre plain. Three cards are cut from each horizontal 
space of the plan L, as follows : — 

First card : Cut the dots in the first figuring colour ; cut the second figuring 
colour plain ; and cut all but the circles in the ground. 

Second card : Cut all but the circles in the first figuring colour ; cut the dots 
in the second figuring colour ; and cut the ground plain. 

Third card : Cut the first figuring colour plain ; cut all but the circles in the 
second figuring colour ; and cut the dots in the ground. 

The complete weaves to correspond are shown separately at M, N and in Fig. 143 
in which it will be seen that in M the first weft floats 3-and-l on the face, the second 
weft floats 3-and-l on the back, and the third weft weaves plain in the centre. In 
N the first weft weaves plain in the centre, the second weft floats 3-and-l on the face, 
and the third weft floats 3-and-l on the back. In 0, the first weft floats 3-and-l 
on the back, the second weft interweaves plain in the centre, while the third weft 
floats 3 and-1 on the face. A figure formed by the first and second wefts on the 
face is similarly formed by the second and third w^efts respectively on the back, 
while the third weft forms the ground on the face and the first weft the ground on 
the back. The plain centre weave gives the cloth great firmness, and may be too 
firm for a heavily-wefted cloth, and in such a case another weave may be used, 
such as 2-and-2 twill, or 2-and-2 weft rib. The floats in the centre require to be 
shorter than those on the face and back in order that they will be invisible on both 
.sides. 



CHAPTER VI 

EXTRA WARP FIGURING 

Compafifion with Extra Weft Figuring — Continuous Figuring in one Extra Warp — ^Heald and 
Harness Mounting — Alhambra Quilts — Binding in Extra Ends between Face Floats — 
Intermittent Figuring in One Extra Warp — Drafting and Denting Extra Warp Stripes — 
figuring with Two Extra Warps — Stitching by means of Special Picks — Extra Warp 
Planting — End-and-End Figuring — Reversible Warp-Face Figured Fabrics. 

Comfwrlsofi with Extra Weft Figuring.— In extra warp figuring there are two or 
more series of warp threads to one series of weft threads, and the method has 
the following advantages and disadvantages, as compared with the extra weft 
principle : — 

Advantages : (1) The productiveness of a loom is greater because only one 
series of picks is inserted, and a quicker running loom can be used. (2) No special 
picking, box, and uptake motions are required. (3) There is practically no limit 
to the number of colours that can be introduced. (4) In an intermittent arrange- 
ment of the extra ends either spotted or stripe patterns can be formed, whereas 
a similar arrangement in the weft can only be used to form spots (except in special 
cases) because of the objectionable appearance of horizontal lines. 

Disadvantages : (1) Two or more warp beams may be required instead of one. 
(2) If an ordinary jacquard and harness are employed the point-paper designing 
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is more difficult ; and a leas width of repeat is produced by a given size of macliine. 
because the sett of the harness requires to be increased in proportion to the number 
of extra ends that are introduced in a design. (3) In dobby weaving the drafts are 
usually more complicated. (4) Stronger yarn is required for the figure, and the threads 
are not so soft, full, and lustrous ; extra ends are subjected to greater tension during 
weaving than extra picks, and, as a rule, there is less contraction in length than in 
width, and the result is that extra warp effects usually show less prominently than 



Fig. 14S. 

extra weft figures. (6) If the extra threads have to be removed from the under- 
side of the cloth, it is more difficult and costly to cut away extra ends than extra 
picks. The chief advantage of the warp method ia in productiveness, but in ordei 
that elaborate designs may be designed and woven conveniently and economicallv, 
a more complicated jacquard mount is required than in extra weft figuring. 

Continuous Figuring In One Extra Warp. Fig. 145 represents an extra war|' 
figured fabric, in which the ends are arranged continuously in the order of I extr:i. 
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1 ground. The example is a style m which the extra ends are floated on the back 
during weBving, but are cut away in the finiahitig proceaaeB, and the figure is therefore 
stitched at the edges- The stitches, however, are so arranged that they soften the 



C 

Fig. UB. 

outline of the figure, and do not detract from its appearance. A in Fig. 146 shows 
a portion of the extra warp figure, and B the weave of the ground ends, while C 
illustrates the method of constructing a point-paper draft of the figure and ground 
in full for an ordinary jacquard and harness mount. The solid marks indicate the 



lifts of the extra t 
the ground ends a 
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ids which are drawn on the odd hameBs mails, while the lifte of 
■e represented by the dots, a crepe ground weave being formed. 



Fig. U7. 
The hoilow circles in A show a sateen binding weave which is inserted on the figui 



Fig. 148. 
to stop the long warp floats. In the cloth the ground ends and picks per unit spac^ 
ai« equal, ao that, including the extra ends, thfre are twice as many ends as picks 



EXTRA WARP FIGURING— ONE EXTRA CONTINUOUS 



per unit space, and 8x4 design paper is therefore suitable in constructing the 

design in full, as shown at C in Fig. 116. 

Heald and Hsrness Mounting. — One of the simplest modifications of an ordinary 

jacquard and harness, used in weaving 

extra warp-figured cloths, consists of 

mounting healds in front of, or be- 
hind, the harness. The figuring ends 

are drawn on the harness, and the 

ground ends on the healds, but the 

method is, of course, only suitable 

for ground weaves that require a 

small number of healds. Fig. 147 

shows a draft in which fout healds B 

are placed behind the harness A, and 

can be used for 2 or 4-thread ground 

weaves. The extra ends can be raised 

in any desired order by the jacquard. 

but the use of healds for the ground 

ends restricts the order in which the 

latter can be operated ; and the foun- 
dation weave must be the same 

under the figure as in the ground 

spaces. The system, however, enables 

all the hooks, except a few that 

may be utilised to lift the healds, 

to be employed for figuring ; while 

a great advantage is the simplification 

of the point-paper design, since no 
regard need be taken of the ground 
weave. (See also p. 163.) 

Alhambni QitiMs.~A simple 
application of the combined hamess- 
and-heald draft is in the manufacture 
of Alhambra Quilts, in which, as 
shown in the fabric represented in 
Fig. 148, a figure is formed in extra 
warp upon a ground that is orna- 
mented by the extra ends. The fig- 
uring ends, which are much thicker 
than the ground ends (or are woven 
2 or 3 per mail), are floated boldly 
on the surface in forming the figure, 
while the ground ends interweave 
in plain order. Substance is given 
to the cloth by the weft which is 
very thick and soft spun. The follow- 
ing are suitable weaving particulars £ 
of a medium quality of cloth :— Pig. H9, 
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Warp : two-ply 16'8 cotton extra, 20'a cotton ground, 29 two-ply, and 29 ground 

ends per inch. 
Weft : 160 yards per ounce bleached cotton, 30 picks per inch. 
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From 120 to 125 yards of ground warp, and 106 to 108 yards of figuring warp are 
required for 100 yards of cloth, while the shrinkage in width ia about 5 per cent. 

The method of constructing the point-paper design, to correspond with Fig. 148, 
18 illustrated at C in Fig. 149, in which the marks indicate the lifts of the extra ends. 
After the figure has been painted in solid and suitably developed, a weave is inserted 
Id the ground which may be 
twill, hopsack, a fancy effect, 
or, as is shown in the example, 
a sateen. Every lift of the 
thick extra warp over the 
thick weft shows clearly in the 
ground, and a rich and full 
appearance is given to what 

would otherwise be a bare and ^J 

dull ground. The weight of 
the extra material is retained 
in the cloth without the 

presence of long floats on the ^ 

back. D in Fig. 149 shows 
the structure of a portion of C 
with the plain ground ends 
included. 

Binding In Extra Ends be- ^ 

tween Face Floats. — In the "^ 

ground of ordinary extra warp ^ ^ 

figured fabrics, it is usually 
necessary for the extra threads 
to be invisible from the face 
side, and they can be' floated 
loosely on the back, or if the 
ground weave is suitable, be 
bound in between correspond- 
ing warp floats. Thus, as- 
suming that 2-and-2 twill 
ground is formed, the com- 
plete structure of the lower >s, 
portion of C in Fig. 149 will 
be as indicated at £. With a 
beald and harness draft, as 
indicated in Fig. 147, the 
method of designing, shown 
at C, can be employed, but 

care requires to be taken that the healds Uft the ground ends in the proper 
positions in relation to the extra warp stitches. 

iDtennJttent Faring in One Extra Warp.— The cloths represented in Figs. 
150, 152, 154, 155, and 166 illustrate the introduction of one series of extra ends 
intermittently, and show various ways of forming either stripes or detached figures. 
In Fig. 150 the stripe figure is due to the continuous manner in which the extra ends 
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are floated. Id Fig. 152 the extra figure ia not continuous, but the parte aie bo 
near together that the figure has a striped appearance nhich is enhanced by the 
Btripiness of the other parts of the design. In Fig. 154 the extra warp spots are 
quite separate but are near enough together to show in stripe form, whereas in Vi^. 
155, the spots are so far apart that the stripe appearance is chiefly due to the intro- 
duction of the gauze efiect. In Fig. 156, the ornament is entirely due to the extra 
warp, which is brought up at intervale bo as to form detached figures. 



Fig. 154. 

Fig. 151 cQireaponds with a portion of Fig. 150, and shows the method 
of constructing the design in full, with plain ground, for an ordinary harness 
mount. 

Drattii^ and Dentiiq; Extra Warp Stripes Fig. 152 is a dobby style, and the 

complete design is not given, but A in Fig. 163 shows the draft, with the order of 



Fig, 155. 

denting indicated above, while C is the pegging plan. For the purpose of illustration 
thp order in which the healds will require to be knitted — assuming that ordinary 
twine healds are ueed^is indicated at B. (The method of constructing a heald- 
knitting plan is described in reference to Figs. 273 and 274.) The stripes numbered 
1 and 2 in Figs. 152 and 153 correspond, and if the healds are knitted at the rate of 
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the splits per inch of the leed, the marks and blanks of B i 
horizontally, indicate the order of knitting and missing. 



Fig. 153, taken 



The BoUd plans to correspond with the extra warp spots given in Figs. 154, 
155, and 156, are respectively shown at A, C, and E in Fig, 157 ; while the complete 
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atructureB, with the orders of denting above, are iadicat«d at B, D, and F. In B 

and F the order of arrangement where the figure occura, is 1 extra to 1 ground ; 
and in D 1 extra to 2 ground. In each case the ground ends are 2 per spUt, therefore 
in B and F the denting in the figure is 4 per spUt, and in D 3 per split, each extra 
end in D being placed in a split with a ground end on both sides. 



Fig. IfiS. 

In the example represented in Fig. 156 the extra ends between the spots are 
cut away from the back of the cloth, and, as the figure is in loose float on the 
surface, in order to prevent the threads from fraying out, they are stitched in at 
the edges of Uie figure, as shown by the crosses in the plans E and F in Fig. 157. 
It will be noted in Fig. 156 that the stitching gives a blurred appearance to the 
outline so that the spots are not clearly defined. 



From an examination of the denting plans, given in conjunction with the fore- 
going examples of intermittent extra warp figures, it will be seen that the ground 
ends are uniformly distributed, which is a very important matter 

Figuring with Two Extra Warps.— Fig. 158 shows a style in which two series 
of extra ends are introduced continuously. A feature of the example is that the 
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complete design extends over 50 extra ends, whereas the order of interlacing repeats 
upon 25 endfl. This is due to the figure haviog been designed upon an odd number 
of ends, which causes the colours to change positions in succeeding repeats. The- 
warp colours are also interchanged in the direction of the length of the design. The 
half-repeat in width of Fig. 158 shows the card-cutting plan for a heald-and-hamess 
draft , and in weaving jscquard designs the method can be employed to obtain a 
width of repeat that appears to require twice as many needles as are actually 
necessary —e.y., a figure repeating upon 399 extra ends will produce an effect 



C 

Fig. 160. 

extending over 7d8 extra ends. The system can be also used to produce a large- 
repeat in dobby weaving, and in Fig. 159 the complete draft is given for the 
design shown in Fig. 158, assuming that the ground weave is plain. 

Fig. 160 illustrates a simple arrangement (which is applicable to elaborate 
designs) in which one extra is introduced continuously, as shown by the solid 
marks, and a second extra intermittently, as indicated by the strokes, the former 
being used to form what may be termed the ground pattern, while the latter assists 
the first in producing a figure in two colours. The intermittent extra can also be- 
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used to form detached spote, etc., indepcndeat of the other. A shows a convenient 
method of first indicating the figure on design paper ; at B the complete plan for 
the card -cutting is given, assuming 
that healds are employed in pro- 
ducing a plain ground texture : 
while C represent* the complete 
structure.andalso the card-cutting 
plan for a full-harness mount. 

The fabric represented in Fig. 
161 shows a detached spot figure, 
which is formed in two extra 
warps both of which are cut away 
between the spots. The firm in- 
terweaving of the extra ends at 
the edges of the figure, in this 
case, forms part of the effect. 
The spot is formed of coloured 
and bleached white mercerised 
cotton on a natural coloured 
cotton ground, and there is 
an overcheck of coloured mer 
cerised cotton, which is not 
PI-_ j^j extra, but simply crammed. A 

portion of the complete design 
ia given in Fig. 162, the full squares representing the coloured mercerised, 
the diagonal marks the white mercerised, and the dots the ground. The denting 
order ia indicated above, and it will be noted that within the overcheck there 



are two ground ends to each split, giving four ends per split where one extra 
■only is employed, and six ends per split where both extras are introduced. 

In Fig. 163 an extra warp stripe in two colours arranged one of each to each 
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ground end — is shown combined with a 5-and-l mock leno effect, while plans to 
correspond are given in Fig. 164. In designing an eSect in more than one extra, 
it is convenient to first paint the figure solid in different colours on the point-paper, 
as shown at A in Fig. 164, in which different marks are used to represent the colours. 
For the card-cutting, if the ground texture ia produced !by healds, the figure under 



ordinary circumstances, will require to be extended, as shown at B ; and for a 
full-harness mount, as indicated at C. The mock leno weave is given at D, for 
which a suitable order of denting is : 5 ends in 3 splits, 1 split missed, 1 end 
in 1 split, 1 split missed, as indicated above the plan D. E shows the weave 
of the fancy corkscrew effect which is formed on each side of the extra warp 
stripe in Fig. 163. 
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Fig. 166 also shows a combination of an extra warp figure in two colouis with 
imitation gauze, but in this case there are two ground ends to each colour of extra, 
while the mock leno weave is 3-and-3. The corresponding sectional plans are given 
in Fig. 166, A showing the figure marked soUd, and B the extension of a portion 
without the grouud ends. The complete structure is indicated at C in which the 
ends are arranged in the order of : ground, first extra ; ground, second extra. D 
shows the imitation gauze weave, which is dented 3 per split, 1 spUt missed. In 
B and C the long floats of one extjra on the back are shown stitched between the 
surface floats of the other extra. (Combinations of extra warp figures with true 
gauze effects are illustrated in Chapter XII.) 

Stitching by means oT Special Picks. — When it is desired to retain the extra 
ends on the under aide of a cloth without leaving them to float loosely between the 
figures, and when the ordinary method of stitching them between face floats of the 
ground ends is not feasible, the 
system, illustrated in Figs. 167 
and 168, may be employed. The 
method LB the same in principle 



Pig, 165. Fig. 168. 

as that illustrated in reference to extra weft figures in Fig. 126 (p. 118), but in 
this case special binding picks are employed to stitch the extra ends on the 
underside. The arrangement is applicable to any number of extras, and to either 
continuous or intermittent orders. 

The upper portion of Fig. 167 shows the face of the cloth, and it will be not^ed 
that the ground, which is plain weave, is quite free from the extra ends, yet, as, 
shown in the lower portion of the figure, on the underside they are firmly bound in. 
F in Fig. 168 illustTatea the method of indicating the figure on design paper for a 
heald-and- harness mount : G shows how the ground ends interweave with the picks : 
H is the heald draft for the ground ends, and I the lifting plan for the healds ; while 
at J the complete weave of a portion of J is indicated. The weft is the same 
throughout, but every fifth pick is used as an extra binding pick which floats 
under 9 and over 1 ground end. as shown at G. On the binding picks all the extra 
ends are raised where figure is formed, but in the ground portions of the cloth they 
are lifted alternately. Really, the binding picks form a plain batk cloth with the 
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extra ends where the Utter are not required to form the figure, but the alternate 
interweaving of the binding picks in 9-and-l order with the ground ends, as shown 
bv the fifth and tenth picks in G, firmly unites the back to the face. The 
interweaving of the binding picks with the ground ends, however, causes slight 
indentations to show in the face of the cloth. For a heald and harness mount 
a card is cut from each horizontal space of the design P to correspond with 
a ground pick, and an extra card from 
every fourth space for the binding 
picks. The card cutting particulars of 
F are : Cut the figure on the ground 
picks, and the figure and the blanks 
plain on the binding picks. In ad- 
dition, the Ufts of the healds, indicated 
at I, will require to be cut opposite 
the needles that are used to operate 
them. 

Id E, Fig. 168, the solid line 
shows how the tenth pick of J inter- 
laces, and the dotted line the ninth 
pick, the extra ends being repre- 
sented as larger in diameter than 
the ground ends ; while L shows the 
interweaving of the last three ends 
of J, the solid hne representing end 
38, the dotted line end 40, and the 
thicker shaded line the extra end 
between them. 

Extra Wirp Planting.— The design 
A in Fig. 169 illustrates a system 
of arrangement t«rmed " planting," 
which enables a figure to be formed 
in a large number of colours without 
an addition being actually made to 
the series of extra threads. (The 
method corresponds to " chintzing " 
the weft, previously referred to— 
p. 126). In the example 6 colours 
(represented by difierent marks) are 
employed, but it will be noted that 

two colours only are introduced in p. ,„_ 

any vertical line of the design. So far 

as regards the number of extra threads the arrangement is thus equivalent to a 
two-colour extra. The order in which the colours replace each other can be 
observed by following the spaces horizontally in the " gamut " indicated above A. 

End-and-End Figuring. — In some Eastern styles, in which a figure is formed in 
two or more colours of warp, no ground ends are introduced, but a dark weft is em- 
ployed which interweaves in a simple order with the figuring ends. B in Fig. 169 
shows a portion of the design A thus arranged, the ground weave (represented by the 
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shaded squares) being 5-thread weft sateen, in contrast with the dark surface of 
which the brightly coloured warp figure showB very distinctly. 

A four-colour warp figure is illustrated in Fig. 170, in which there are two 
features to note — viz., (I) The surface of the cloth is entirely covered by the warp 
figure, and there are no ground ends, the necessary firmness of structure being 



obtained by interweaving each colour, where forming figure, in 3-aDd-I twill order; 
(2) Variety of effect is obtained by the interchange of the colours in succeeding 
repeats. Thus, an examination will show that, while the complete design is on 
64 picks, the figure in the upper half is exactly like that in the lower half, except that 
the colours, represented by the full squares and crosses, interchange. A in Fig. 170 
shows how the figure may be conveniently indicated by first marking the different 
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coloura solid, and then inserting l-and-3 twill entirely over the design; while B 
shows the complete structure of the first eight ends of A. 

Reversible Warp-Face Figured Fabrics.— This class of structure can be produced 
in a similar manner to reversible weft-face fabrics by employing different colours 



Fig. no. 

in the warp. The construction of the weaves that are combined will be illustrated 
by turning Fig. 143 (p. 129) one-quarter round, and taking the marks to indicate 
warp. The designing of reversible warp effects and extra warp styles in which 
more than one aeries of extra ends are employed Js very much simplified if a 
sectional harness arrangement, such as is illustrated in Fig. 183 or Fig. 184, is used. 
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CHAPTER VII 
FIGURING WITH EXTRA WEFT AND EXTRA WARP 

Eoonomical Use of Bitn Haterikls — Eitn Warp and Extra Weft Spotting. Dodblb Weave: 
CoHBlNATlONS — DesignB Produced Id Double-Plun Weaves — DouUe Twill Weaves— 
CombinalioD of Fine and Coarae Fabrics — Combinatioiu of DoubU tfcaiu and Warp and 
Welt PUMit—Crepon Stnictiu«a— Double Weave and Weft Figure on Warp-Rib Ground 

Economical Uk ot Extra Materials. — The combination of extra weft and extra 
warp threads gives very great scope in the development of designs, and for certaiu 
styles of ornament is moie economical than when only one of the series of thread^ 
is employed. For instance, a fabric is represented in Fig. 171, in which an all-over 
figure has been produced in extra weft and extra warp with comparatively a small 
consumption of extra material In the corresponding design given in Fig. 172, in 
which the marks represent warp, the full squares indicate the positions of the extra 
threads, which are arranged in warp and weft in the order of l-and-6 with the 
ground threads. A special feature of the 
example is that the surface of the cloth 
is made perfectly plain by allowing each 
extra end and pick respectively to inter- 
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change with the preceding ground end and pick. Thus it will be seen that where 
an extra thread interweaves plain on the surface, as indicated by the solid marks. 
the ground thread which precedes it floats on the back, while where an extra thread 
floats on the back the ground thread is brought to the surface in plain order. If the 
ground threads had been interwoven in plain order throughout, the plain weave of 
the extra threads would have been the same as the preceding ground threads, and 
tlie fonner would have been partly concealed by the latter. 

Extra Warp and Extra Weft Spotting. — A muslin fabric is represented in Fig. 173. 
which BhowB detached figures formed by floating extra warp and extra weft threads 
in combination, and small spots produced by the extra warp alone. A convenient 
method of first indicating the combined weft and warp effect is illustrated at A in 
Fig. 174, in which the solid marks indicate the weft figure and the dots fhe warji 
figure The surplus warp and weft threads are sheared off the underside of the cloth. 
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but the ftett is so firmly interwoven in the figure that no stitches are required at 
the edges. In the warp figure, however, the ends are loosetj interwoven, and they 
are therefore stitched with the ground picks, as shown by the circles in A, above and 
below the warp floats. Each horizontal space of A represents a ground pick, and 
where weft figure is indicated, also an extra pick, while each vertical apace represents 
a ground end, and where the warp figure is shown, an extra end also. The ratio 
of ground ends to ground picks per inch — in this case 64 to 48— gives the proper 



Fig. 173. 

counts of point-paper in designing the figure solid, and 8x6 paper is therefore 
.<«liown at A. 

With a sectional harness arrangement (see p. 156) the cards could readily 
be cut from the solid design given at A, but if an ordinary harness mount is used, 
it is necessary for the design to be extended, as indicated at B, in order to show 
the working of the extra ends. B is the same as A except for the inclusion of the 
extra ends which are marked down in places where they are not lifted to form figure 
or for stitching. The order of denting is indicated above B, in which it will be seen 
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that twice as mtmy ends »re placed in each split where the extra warp is introduced, 
ae in the remaining parte of the design. 

In the extra weft figured portions of the design a figuring and a ground catd 
aie cut from each horizontal space, and in the remaining portions a ground card 



Fig. 174, 

only. On the first two picks of B in Fijj. 174, the diagonal marks indicate tlif 
order of cutting by which the ground ends and picks are Interwoven in plain order. 
The odd ground cards are cut like the firai pick of B. and the even ground canN 
like the second pick ; but in addition, the extra warp llfta are cut where the lattci 
are indicated by the dots and circles. On the extra weft figuring cards, all but 
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the solid marks and circles are cut. The complete weave of the first 24 picks and 
the last 24 ends of B is represented at C in Fig. 174. (The circles in C, which 
indicate the extra warp stitches, should be situated one pick later.) The ground 
ends and picks form plain weave throughout the ctoth, and a feature to note is that 
where the extra warp figure is formed the extra weft lies between the plain founda- 
tion and the warp floats, the latter being thereby shown up verr prominently. 

DOUBLE-WEAVE COMBINATIONS 

In their simplest form figured double cloths are a development of the inter- 
changing double-weave effects described and illustrated in Chapter 111., in which 
two separate fabrics are formed one above the other in every part of the cloth. The 
threads of one fabric require to be different from those of the other, in respect to 
either thickness, material, or colour, 
in order that the design will be vis- 
ible, while the number of threads in 
the two fabrics may be in either 
equal or unequal proportions. The 
appearance of a double-weave tex- 
ture is represented in Fig. 175, in 
which a dark figure is formed in silk 
yams upon a light worsted founda- 
tion. When the two fabrics are alike 
except as regards colour, the cloth 
is generally reversible ; a dark figure 
on a light ground on one side corre- 
sponding with a light figure on a 
dark ground on the other side. 
This is illustrated at E and F in 
Fig. 1. Figured double cloths, as 

produced in special jacquards and Pig 17^, 

harnesses, are fully dealt with in 

.subsequent chapters, therefore only the method of designing the styles for ordinary 
-.nachines is considered here. 

The double weaves that are chiefly combined are illustrated in Fig. 176, in 
which the marks indicate warp. The order of arranging the threads, as to colour 
or material, is shown by different marks along the bottom and at the side of the 
examples ; the positions of the backing ends and picks are indicated by tlfc shaded 
spaces, above which the complete double weave is given. 

Designs Produced In Double-Plain Weaves.— Double-plain weaves are largely 
employed in combination, and a number of plans are given at A to H in Fig. 176. 
which illustrate various effects that can be formed in a 1-and-l order of warping 
and wetting. Two methods of arranging the threads ari' ;'hown. however, \'iz.: 
(1) the weft and the warp in the same two colours — represented by the solid marks 
and shaded squares ; and (2) the warp in two colours— represented by the solid 
marks and shaded squares, and the weft in two different colours— represented by 
the crosses and dots. Above each double weave A to H, and linked with the order 
of colouring, the colour effect that is produced on the surface is repiesentcd by 
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corresponditig marks ; the lower row of plans showing the effects formed with the 
warp and weft in the same two colours, and the upper row with the two warp 
colours different from the two weft colours. The threads on the surface in the 
respective weaves are as follows : — A, odd ends and odd picks ; B, even ends and 
even picks ; C, odd ends and even picks ; D, even ends and odd picks ; E, odd ends 
and first and second picks ; F, even ends and third and fourth picks ; G, second 



Fig. no. 

and third ends, and second and third picks ; H, first and fourth ends and first 
and fourth picks. (Figs. 185 and 2L8 show special methods of forming double 
plain weaves.) 

The plans I and J in Fig. 176 produce similar effects to A and B, with the weft, 
arranged in 2-and-2 order to suit a loom with changing boxes at one end only, ft 
wiL be aeec that the weaves I and J are respectively the same as E and F, and th«? 
other weaves A, B, C, D, G, and H can be used in combination in the 2-aQd-'2 
order of wetting to obtain diversity of effect. 
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Elach weave A to J produces two separate plain fabrics, and in designing a 
figured style two or niore of the weaves are combined. After the outline of the 
figure has been drawn on the 
design paper, the different 
effects are lightly indicated in 
different colours of paint, and 
then the proper weaves are 
inserted in the respective 
sections and in the ground. 
The method is illustrated by 
the example given at N in 
Fig. 70 (p 74), in which the 
weave marks indicate weft. 
Also s simple geometric style, 
suitable for a vesting fabric, 
is shown in Fig. 177, in which 
the weave marks indicate 
warp. A method of producing 
neat^ unpronounced effects, 
in such cloths as vestings, 
consists of using a twist yarn 

for the figure, in which one of j^_ 177_ 

the threads is the same colour 

as the ground threads — e.g., a combination of black with black-and-white twist 
threads. 

Double -Twill Weaves.— 
Double-twill weaves can be readily 
arranged and combined in the 
same manner as the double-plain. 
The double 2-and-2 twill is shown 
at K and L in Fig. 176, the former 
bringing the odd ends and picks 
to the face and producing a dark 
surface, and the latter the even 
ends and picks which produce a 
light surface. 

Combbutlon of Fine and 
Coarse Fabrics.— Figured effects 
are also formed by interchanging 
a fine fabnc with an open, or 
coarse fabric. Thus M and N in 
Fig. 176 show two opposite 
double-plain weaves, in which 

the threads are arranged in the pj j»g 

proportion of two to one. M 

brings the fine ends and picks to the surface, and N the coarser ends and 
picks, so that by combining the two weaves a li^rc in thick yams may be 
formed upon a fine foundation, or rice veria. The plans O and P are opposite 
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double weaves in which the threads are arranged in 3-atid-1 order ; the threads 

of the fine fabric forming 2-and-I twill, and those of the coarse fabric plain 

weave. Q and R are opposite 

! double-plain weaves in which 

the threads are arranged in 

' 5-and-l order ; the open fabric 

in this case should be composed 

of very much thicker threads 

than the fine fabric. 

Combltutions of Double 
Weaves and Warp and Weft 
Float — In addition to forming 
figure by interchanging the 
fabrics variety of effect can 
be produced by floating the 
warp or weft threads loosely on 
the surface. Fig. 178 represents 
a texture in which a figure is 
formed in coloured silk yarns 
upon a black worsted founda- 
tion, the particulars of the cloth 
Fig. 179. being : 1 thread 2/60's botany, 

1 thread three-ply 60/2 spun 
slik in warp and weft ; 72 ends and picks per inch. As shown in the corre- 
sponding sectional design given in 
Pig. 179, in which the marks indi- 
cate warp, the cloth ia chiefly double 
plain, but additional interest is 
given to the design by forming the 
waved horizontal lines in floats of 
the silk warp. The worst«d and 
silk picks interweave plain with the 
worsted ends underneath the warp 
figure. (See also p. 190.) 

The fabric represented in Fif;. 
180, and the corresponding sec- 
tional design given in Fig. 181. 
illustrate the combination of a 
double-plain weave with an extm 
warp figure effect. The particulars 
of the cloth are : 1 end 2/40"s 
mohair worsted, 1 end 2/'40'8 cotton. 
76 ends per inch ; weft, all Id's 
cotton, 60 picks per inch. The 
y- jjjy mohair ends are on the surface 

in the double-plain portions of th<' 
cloth, and they produce an extra warp figure and a fancy diamond effect upon 
a plain foundation that is formed by the cotton ends and picks. 
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Crepon Structures.— Fig. 180 illustrates the figured " crepon " class of texture 
in which a waved or cockled surface is produced. The effect is due partly to the 
weave structure and partly 
to the combination in the cloth 
of yarns which have different 
shriukiDg properties. Hard- 
twisted botany worsted threads 
readily shrink when scoured, 
as also do cotton yams when 
they are inuneised in a solution 
of caustic soda, but neither 
process has much effect upon 
the length of mohaii and silk 
threads. In a cloth in which 
an unbound effect in mohair 
or silk is formed upon a foun- 
dation of haid-twisted botany 
or cotton, the conditions are 
favourable for giving full play 
to the different shrinking pro- 
perties of the materials. The 

result is that as the foundation {<). jgj 

yams shrink, the non-shrinking 

threads, which are floated loosely, tend to form curia or loops on the surface, 
while in the double - weave 
portions of the cloth the slack 
upper fabric forms ridges and 
hollows. The crepon effect, 
shown in Fig. 180, has been 
produced by the caustic soda 
treatment, which caused the 
cloth to shrink 21 per cent in 
width and length. 

Double-Weave and WeH 
Figure on Warp -Rib Ground.— 
Fig. 182, in which the marks 
indicate weft, shows the com- 
bination of a double- weave, 
weft figure, and 3-and-l warp- 
rib ground. In the warp the 
arrangement is 1 end of two- 
ply spun silk, and 1 end 
worsted, and in the weft, 2 
picks of two-ply spun silk, and 

2 picks of worsted; the plan in ^e- 182. 

Fig. 182 commences with one 

pick of silk. In the rib ground the worsted ends are chiefly on the surface, the two 
worsted picks and one silk pick going into the same shed. In the double weave 
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the silk warp and weft form a plain upper fabric, and the worsted warp and 
weft a 2-and-2 rib under fabric. The double-weave figure is surrounded by 
floats of the worsted weft. 

CHAPTER VIII 

SPEQAL JACQUARD AND HARNESS MOUNTINGS 

AND SYSTEMS OF DESIGNING 

Comparison with Ordinary Jacquard and Harness Mounts. Sectioned Jdcqnard and Hai-ne'*^ 
Arrangements — Sectional Harness Ties — Special Connection of Hooks and Needles — 
Special Draft of the Warp Threads — Designing and Card-Cutting for Sectional Arrange- 
ments. Methods of Increasing the Figuring Capacity of Jacqvards — Inverted Hook 
Jacquards — Combinations of Healds with Harnesses — ^Combinations of Lifting Rods or 
Bars with Jacquard Machines. The Split Hamesa or Shajt Monture — Operation of the 
Lifting Rods— SN'stem of Designing. Working Comber- Boaids, 

€oiti|)arlsoti with Ordinaiy Jacquard and Harness Mounts. — The chief advantage 
of the ordinary tj^pe of jacquard and harness * — ^usually termed a full or thread 
harness — is that any desired weave may be employed in both the figure and ground 
of a cloth, because every end in the repeat can be operated independently in any 
order. The system has the disadvantage that the size of the repeat is limited, 
because each card only corresponds to one pick, and each needle to one end, the 
weaving of very large designs thus being both inconvenient and costly. Also, the 
full harness system, except in a few cases — e.g., extra weft-figured fabrics — neces- 
sitates the complete working of every end and pick to be indicated upon the point- 
paper design, which for complex cloths is a very long and tedious process. Special 
modifications of the ordinary jacquard and harness arrangements have therefore 
been devised, each of which has one or more of the following objects chiefly in view • 
(a) To simplify the painting-out of designs ; (h) to reduce the cost of cards and 
card-cutting ; and (c) to obtain a large repeat from a comparatively small jacquard. 
In most special mountings, however, one or more limitations are imposed which 
me not common to an ordinary machine, and which vary according to the form 
of the mounting. 

SECTIONAL JACQUARD AND HARNESS ARRANGEMENTS 

Sectional systems of mounting are used in the manufacture of cloths which 
Are composed of two or more different kinds of warp threads — arranged alternately, 
or in 2-and-l order, etc., with one another — each of which has a separate function 
in forming the design or the structure of the fabric. Except when employed in 
■conjunction with a special harness mount (e.g., working comber-boards), the object 
of a sectional arrangement is solely to simplify the processes, and reduce the cost 
of painting-out designs and card-cutting. There is no saving, as compared with 
an ordinary form of jacquard and harness, in either the number of hooks, or the 
number of cards required for a design. 

* The ordinary forms of jacquard and harness, ordinary and special harness ties, and 
jacquard, harness, and design calculations are described and illustrated in the accompanying 
book : Textile Design and Colotjb — Elbmentaky Weaves and Figured Fabrics. 
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The dMereut kindfi of warp threads must follow each other in the harness in 
the order in which they are required in the cloth ; the sectional arrangement enables 
each kind of warp to be governed by a separate section of the needles, so that the 
lifts of each warp can be cut independently upon a corresponding section of the cards. 
Three methods of accomplishing the result are illustrated in Pigs. 183 and 184. 

Sectional Huness Ties In the method shown in Fig. 183, the hooks and needles 

are connected in the ordinary manner, but a special system of tying up the harness 
is employed. A separate transverse sec- 
tion of the hooks is allotted to each kind 
of warp, the number of hooks in the respec- 
tive sections being in the same proportion 
as the threads of each kind. From each 
section of hooks the harness cords are 
passed through a separate lon^udival 
section of the comber-board to corre- 
spond, and each kind of warp is drawn 
through the harness mails of the section 
allotted to it. The system is illustrated 
in Fig. 183 which shows in the upper 
portion a sectional tie for two' kinds of 
warp arranged in 1-and-l order. The 
hooks are divided into two equal parts, 
A and B, and the harness cords that are 
tied to the hooks A are passed through 
the front longitudinal section A of the 
comber-board, while those tied to the 
hooks B are passed through the back 
section B of the comber-board. In the 
warp draft, which is represented in the 
lower portion of Fig. 183 the even ends 
are shown drawn through the harness 
mails of the front section A, and the odd 
ends through the mails of the back sec- 
tion B. One half of the needles, taken 
consecutively, thus governs the even ends, 
the lifts of which are cut on the corre- 
sponding half of each card, while the other 
half of the needles governs the odd ends, 
the lifts of which are similarly cut on 

the other half of each card. In weaving Fig. 183. 

designs, which are so large that two 

machines placed side by side are required (a twin jacquard), one machine will 
govern one series of ends, and the other machine the other series ; the two 
machines being operated aa one. This is very convenient for the card-cutting, 
as the provision of two separate sets of cards enables one warp to be cut for 
quite independently of the other. 

Other proportions of the warp threads are arranged in the same manner as the 
foregoing. Thus, if two series of threads are arranged in the proportion of two 
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to one, the hooks of a 600-machiae will be tied up in two sections of 1-400 and 
401-600 to correspond, and the harness cords will be passed through longitudinal 
sections of the comber-board which are respectively 12 holes and 6 holes deep, 
or 8 and 4. For a three-thread arrangement in 1-and-l order, the hooks and needles 
of a 600-machine will be in three equal sections— viz., 1-200, 201-400, and 401-600 : 
but if there are two threads of one to one of each of the others the sections will be 
airanged 1-300, 301-450, and 451-600, and so on; and the respective sections of 
harness cords will be passed through longitudinal sections of the comber-board to 
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Fig. 184. 

correspond. The lay-over, pointed, mixed, or bordered principle of tie-up may be 
employed, the sectional arrangement in each ease enabling each series of warp 
threads to be separately controlled by its own section of the cards, needles, books, 
and harness. The tie is more conveniently arranged when the card cylinder is 
over one side of the loom (the London system) than when it is over the front or 
rear (the Norwich system), but it can be employed with the cylinder in any of 
the positions. 

Special Connection of Hooks and Needles. — Two methods are illustrated in Fig. 
184, either of which may be employed in place of a sectional harness tie for acfaievin;; 
the same results as regards the simplification of the designing. In the method 
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illustrated by the diagram od the left of Pig. 184 the hooks C and needles D are so 
arranged that the four bottom needles A are connected to the odd hooks, and the 
four top needles B to the even books. The harness tie and the draft of the warp 
threads, which are represented at B and F respectively, are exactly the same as in 
an OTdinary machine, and it will be sees that the odd threads are controlled by the 
four bottom needles in each row and the even threads by the four top needles. 
In this system each card is divided into two longitudinal sections, as shown at G 
in Fig. 184, and the lifts of the odd threads are cut on the section A which presses 
against the four bottom needles, and of the even threads on the section B which 
presses againet the four top needles. 

Special Draft ol the Warp Threads.— This method consists simply of drawing 
in the warp threads in such a manner that one series passes through the front half 
A of each short row of harness mails, as represented at H in Fig. 184, and the other 



Fig. 185. 

series through the back half B. With the needles and hooks^and the harness tie 
arranged in the ordinary manner, the lower half of each row of needles controls one 
kind of warp, and the upper half the other kind, so that the system of card-cutting 
is exactly the same as in the previous method. An advantage of the last method 
is that the usual form of jacquard and harness can be adapted to the special system 
of designing by drawing in the warp to suit the arrangement of the ends. 

In Fig. 184 the arrangement of two kinds of warp in 1-and-l order, only, is 
illustrated, but either of the methods may be appUed when more than two series of 
eods are used. Thus, at B in Fig. 445, a warp is shown drafted in five sections 
to confoim with a 5-colour arrangement of the warp threads. 

Designing and Card-Cutting tor Sectional Arrangements. — The examples given 
in Fig. 185 show how the painting out of a design is simplified by means of a sectional 
arrangement, and also illustrate a method of ascertaining the card-cutting particulars 
by which the desired structural effects will be produced in the cloth. Four different 
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double-plain weaves are given in full at A, B, C, and D (these correspond with the 
examples similarly lettered in Fig. 176, p. 152), which, it may be assumed, are 
required to be combined in a design. Two series of ends and picks, in the order of 
a thread of each alternately, are employed, and a jacquard and harness arrangement 
in two equal sections, as illustrated in Fig. 183 or Fig. 184, is therefore suitable 
for the arrangement in the warp. The lifts of the odd ends of the respective double- 
plain weaves, which are shown separately at E, F, G, and H in Fig. 185, wiU be 
cut on one section of the cards, and those of the even ends, which are shown separately 
at I, J, K, and L on the other section of the cards. On the left of each plan £ to L 
the lifts of the odd picks are shown apart, and on the right the lifts of the even picks. 
The small plans on the left and right of the examples lettered E to L thus indicate 
the interweaving of each kind of warp with each kind of weft in the respective 
weaves A, B« C, and D. 

To represent the effects shown at A, B, C, and D a design would be painted 
solid in four different colours (or in three colours, the fourth effect being repre- 
sented by the paper), as indicated by the different marks shown at M, N, 0, and P 
in Fig. 185. As there are two series of threads in both warp and weft, each vertical 
space in the design then corresponds to two ends, and each horizontal space to two 
picks. Two cards are therefore cut from each horizontal space, and further, the 
design is cut twice — first, for the section governing the odd ends, and then for the 
section that governs the even ends. The plans on the left and right of the 
examples E to L indicate the exact order in which the cards require to be cut from 
the plans M, N, 0, and P, and in order to enable comparisons to be readily made, 
bracketed references are made to the respective plans in the following list in which 
the card-cutting particulars are given. 



First Card 



Second Card 



Section governing odd ends. 

Cut M plain (left of £) 

Cut N plain (left of F) 

Cut O solid (left of G) 

Blank P (left of H) 



Cut M solid (right of £) 

Blank N (right of F) 

Cut O plain (right of G) 

Cut P plain (right of H) 



Section governing even ends. 



BUnkU (left of I) 

CutNsoUd (left of J) 

Cut O plain (left of K) 

Cut P plain (left of L) 



Cut M plain (right of I) 
Cut N plain (right of J) 
Blank O (right of K) 
Cut P solid (right .of L) 



If the cards are in longitudinal sections, as shown at G in Fig. 184, for con- 
venience in the card-cutting, the design paper should be ruled in fours vertically 
for an d-row machine, and in sixes if the machine is 6-rowed. 

As each vertical space of a design corresponds to two or more ends (according 
to the number of sections) the number of spaces over which a design requires to be 
extended is only equal to one-half, or one-third, etc., the nimiber of ends in the 
repeat. Also, as shown in Fig. 185, the arrangement frequently enables the painting- 
out to be done in such a manner that more than one card can be cut from each hori- 
zontal space, so that the design is simplified in length as well as in width ; and, further 
in most cases the weave structure need not be indicated. In a 2-and-l proportion of 
the ends, however, it is sometimes found very difficult to cut the smaller section 
of the cards from the design of the larger section, as two vertical spaces of the latter 
correspond to one of the former. In such a case it is advisable to paint out both 
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sections separately, one on half as many vertical spaces as the other. Numeions 
examples are given in the following pages which show the application of the eebtional . 
system to different classes of cloths. 

METHODS OF INCREASING THE FIGURING CAPACITY OF JACQUARDS 

To increase the figuring capacity of a jacquard it ia necessary to employ parts 
which are additional to the ordinary form of mount, and the machine in its modified 
form may also include a sectional harness tie, a special connection of the hooks and 
needles, or a special draft of the ends, such as are illustrated in Figs. 183 and 184. 
The additionsito and modifications of the A B 

ordinary form of machine are chiefly as 
follows : — 

(1) Inverted hooks, each of which is 

connected to the same needle 
as an ordinary hook. 

(2) Ordinary healds combined with 

a harness. 

(3) Pressure healds combined with 

a harness. 

(4) Lifting rods or bars. 

(6) Working combei -boards. 
In the first modification the ends are con- 
trolled entirely by the jacquard; in the 
second, some of the ends are controlled 
by the jacquard and others by the healds : 
while in the third, fourth and fifth sys- 
tems, the same ends are operated from two 
sources — viz., by the jacquard for forming 
the design, and by the additional parts for 
producing the structure. In some mount- 
ings, two or more of the special systems 
are used in combination. For every 
needle in the jacquard the cloth may con- 
tain two, three, or more consecutive warp 
threads, and compared with an ordinary 
mounting, the time occupied in cutting 
the cards and the weight ot card paper 

required are correspondingly reduced. In addition many of the special modifications 
are devised so as to enable one card to act for two, three, or more consecutive picks, 
by which a further great saving in cards and card-cutting is effected. One card is 
made to act for two ot more picks in two ways — viz. (a) both the jacquard and the 
card-cyhnder remain stationary for a period during which the additional parts go 
on working ; {b) both the jacquard and the additional parts continue in work all 
the time, but the sneck, which turns the card-cylinder, is put out of action as required 
so that the same card is pressed against the needles a number of times. 

Inverted-hook JaC4|uanIs. -This type of machine is used with great advantage 
in weaving large designs in which two series of ends, arranged in 1-and-l order, 
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work exactly opposite to each other. As shown in Fig. 186 the jacquaid is made 
with two sets ot hooks, A and B, to correspond with the two seriee of ends. The 
hoolcs A have their bent upper ends turned towards the card-cyhnder in the ordinary 
manner, whereas those of B are turned towards the spring-boz. One grifie D is 
employed carrying 16 lifting blades in two seta of 8 blades each, which are inclined 
towards the hooks that they govern. When in the normal position the hooks A are 
over their lifting blades, whereas the hooks B are clear of the other set of blades. 



Kip. 187. 

The harness cords are tied up in the ordinary manner, but in the warp draft, which 
is represented at E, one series of ends is drawn upon the harness cords connected 
to the hooks A, and the other series upon the cords connected to the hooks B. 
Only one set of needles is used, but each needle is connected to a hook of each 
set, and thus controls an end of each series. A blank in a card presses a hook 
A away from the path of its Ufting blade, and places the corresponding hook B in 
positaon for being raised, while a hole in a card leaves a hook A in position for 
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being lifted, and a hook B out of action. Therefore, where ends of one series are 
raised, corresponding ends of the other series are left down, and vice versa. 

A class of fabric for which the arrangement is particularly useful is a reversible 
warp rib structure, in which a warp figure is produced in two colours upon plain 
or rib ground on both sides of the cloth. In order to show the special use of an 
inverted hook jacquard plans are given at A, B, C, and D in Fig. 187, which illus- 
trate the development of a portion of a design from the sohd system of marking 
to the complete reversible rib structure. The figure formed by each colour of warp 
is painted solid, as shown by the different marks in A, each vertical space of which 
represents an end of both series, and each horizontal space two picks. Assuming 
that the dark figure is required to be produced by the ends which are controlled 
by the ordinary hooks, two cards are cut from each horizontal space, as follows : — 

First Card. — Cut all except the marks of the light figure. 
Second Card, — Cut only the marks of the dark figure. 

B in Fig. 187 shows the lifts that are cut on the cards and are formed by the 
ordinary hooks, while C, which is exactly opposite to B, shows how the other threads 
a^e raised by the inverted hooks. As the ends are drawn through the harness 
in 1-and-l order, an end of B is followed by an end of C, and the complete weave 
is, therefore, as indicated at D. 

The inverted hook arrangement, illustrated in Fig. 186, not only enables a 
very simple method of designing to be employed, but a design is produced that 
repeats upon twice as many ends as there are needles in the machine. If, however, 
an increase in the figuring capacity of the jacquard is not desired, one of the sectional 
arrangements, previously described, will enable the same method of designing to 
be employed for a reversible warp rib cloth, two cards being cut from each hori- 
zontal space ot the design A in Fig. 187, as follows : — 

Dark Warp Section. — First card, cut blanks and sohd marks ; second card.. 

cut solid marks. 
Light Warp Section. — First card, cut diagonal marks ; second card, cut blanks 

and diagonal marks. 

To correspond with the design A in Fig. 187, B then shows the lifts cut on the dark 
warp section, and C those cut on the hght warp section. 

CotnUtiation of Healds with Harnesses. — When ordinary healds are employed 
in conjunction with a jacquard harness the threads which they operate in regular 
order are not passed through the harness mails, but are in addition to the figuring 
threads. The position of the healds — at the back or front of the harness — ^is largely 
a matter of convenience a 3 regards space and depth of shed, but a determining 
factor is the relative strength of the threads, as the weaker yarn should be operated 
by the shedding mechanism at the front. Certain of the jacquard hooks may be 
used in raising the healds, but this prevents a card from acting for more than one 
pick. Either tappets or a dobby may be employed to work the healds indepen- 
dently of the jacquard (positive shedding motions being most serviceable when 
the threads controlled by the healds are heavily tensioned), and these motions 
•i^nable each card to act for any desired number of picks. 

A heald-and-harness mount has been previously referred to in connection 
with extra warp figuring (see Fig. 147), and in the following pages different classes 
of cloths are illustrated for which the system is employed. One-half, two-thirds. 
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etc., of the warp threads are drawn upon the healds, so that the figuring capacity 
of the jacquard is increased two or three-fold, etc. The limitation in the arrange- 
ment is in the weave of the ends that are operated by the healds, but it will be 
understood that the ends controlled by the jacquard may be operated as desired. 

In the ''pressure-harness" system (see Fig. 201) the healds that are used in 
conjunction with the harness are special in form, and in this case the same ends are 
drawn through both the harness and the healds, and are operated from the two 
sources, which results in the weave being limited in both the figure and the ground. 

Combinations of Lifting Rods or Bars witli Jacquard Madiines.— This system 
enables the harness cords to be operated in longitudinal rows quite indepen- 
dently of the figuring hooks, and at the same time does not prevent the cords 
from being operated by the jacquard. The method is employed, on the one hand, 
in order that each needle of the jacquard may control two, three, or more con- 
secutive warp threads, as in the spUt-harness mounting (described in the following), 
and the twilling jacquard (see Fig. 204) ; and, on the other hand, it is used for the 
purpose of enabling warp threads to be lifted in a definite order without the lifts 
being cut on the figuring cards, as in cert-ain classes of tapestry (see Fig. 216). 

THE SPLIT HARNESS OR SHAFT MONTURE 

The split harness or shaft monture (also known as the scale or bannister 
harness) is used in weaving fabrics which are very finely set in the warp in order 
to double, treble, or quadniple the width of repeat of the jacquard. Rich silk 
fabrics, ol the non-reversible damask and other types, are frequently woven with 
only a comparatively few picks per inch, but contain a very large number of ends 
per inch (400 and upwards in some cases), so that with an ordinary full harness 
mount a very large machine is required in weaving a wide repeat. In the most 
common form of split harness, which is illustrated in Fig. 188, an ordinary single- 
lift jacquard is used, but some distance above the comber-board C each single 
cord D from the neck cords is connected to two or more double harness cords E 
each of which is passed through a separate hole in the comber-board. A knot F 
is tied in each double harness cord, so as to form, above the mail, a loop G which 
is sufficiently long to allow the proper depth of shed to be made. Also, the combei- 
board is placed high enough above the knots F to permit the cords to be lifted the 
proper height without obstruction. The diagram on the left of Fig. 188 represents 
an 8-row machine, in which the scale is doubled —i.e., two looped harness cords 
are connected to each single cord D, giving 16 rows of harness cords in the comber- 
board C. On the right of Fig. 188 three looped harness cords are shown connected 
do each single cord, which, in an 8-row machine, gives 24 rows in the comber-boaid. 

Operation of tlie Lifting Rods.— A bannister shaft or rod H (Fig. 188), which is 
rather longer than the width of the harness, is passed loosely through the loops of 
each long row of harness cords, so that each rod is capable of lifting one end in 
every sixteen or every twenty-four, etc., according to the number of rods employed, 
quite independently of the figuring cards. Tl\e arrangement does not prevent 
the jacquard from lifting the ends in forming the desired figure, but they are 
necessarily raised by the hooks in groups of two or more to correspond with the 
scale of the harness. By lifting the rods, the ends that are left down by the jacquard 
may be raised singly and produce any ground weave (plain, twill, sateen, etc.), 
which repeats upon a number of ends that is a measure of the number of rod.< 



SPECIAL JACQUABD AKD HARNESS MOUNTINGS 165 

employed. Thus, in the diagram on the left of Fig. 188, the hooks 1 to 4, which 
are shown raised by the jacquard, lift up the hameaa mails 1 to 8, but the rods are 
raised in l-and-3 order, and lift up one-fourth of the mails — viz., the twelfth and 
sixteenth — which are left down by the jacquaTd. Only warp figures can be formed 
on the surface as the cloth is woven, and a weft figure is therefore produced by 
weaving the texture wrong side up. 

As a general rule, as the cloths do not contain a large number of picks, each 
card acts for only one pick. The rods H may be operated by means of a dobby, 
but it is generally found convenient to 
use a number of specially strong hooks 
in the jacquaid, cords from which 
are passed through guide holes in the 
comber-board to near each end of the 
rods. If the card cylinder is at the 
back or front of the loom a row of 
special hooks should be used at both 
Hides of the figuring hooks, in order 
that the weight will be evenly dis- 
tributed on the machine. In some 
cases the needles and hooks, by which 
the lifting of the rods is governed, are 
:)ituated a sufficient distance from the 
figuring needles and hooks to enable 
them to be operated by a separate 
small set of cards. This method has 
the advantage that a design may be 
woven in different ground weaves 
simply by changing the small cards. 

The spUt mounting is sometimes 2 

arranged with two neck-cords (which 
pass separately through a board) to 
«ach hook, and with the loops, through 
which the rods are passed, formed in 
the neck-cords. It is claimed for the 
arrangement that the rods are situated 
where there is most space and are out 
of the way of the weaver. The double 
neck-cord system is also used in con- 
junction with a double-lift single- *''8- '88. 
cylinder jacquard machine. 

Sj'stem of Deslgoillg. — In painting out designs no ground weave requires to 
be filled in, as this is produced by the Ufting of the rods, but the long floats of the 
figure require to be stopped in the ordinary manner. Thus, A in Fig. 189 illustrates 
the method of preparing a design for the card-cutting, the particulars of which 
are : — Cut marks. Assuming that the rods are raised in l-and-3 twill order, as 
indicated at B, the full design will be as shown at C in a double-scale mounting, 
and as represented at D in a treble-scale mounting. At the edge of the figure eadk 
step of one end in A corresponds to a step of two ends in C, and three ends in D ; 
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wliile, aimtlarly, each single binding point in the figure representa two ends in C 
and three ends in D. In the ground, however, the ends are operated aingly, aa 
shown by the dots. 

It is necessary to take into account that the Ufts produced by the rods are 
liable to occur where ends have been left down by the jacquaid for the purpose 
of binding the figure. The dots inside the figure in B and C indicate such Uftit. 
and it will be seen that the binding of a warp float is neutralised at each place. 



Fig. 1B9. 

In lino cloths which have a weft fif^ure upon a warp sateen f^round (produced liy 
weaving the cloths wrong side up), the defective warp float is on the wrong side, 
and the fault Is conKidered of such little importanct that it is generally ignored 
in painting out designs. However, the defect can usually be avoided by inserting 
each binding place in the figure upon two consecutive vertical spaces, but this is 
liable to break up the figuring weft floats on the right side of the cloth, particularly 
in sateen binding weaves, in such a manner that the remedy is worse than the 
defect. 
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The split harness system greatly simplifies the processes of drafting and cutting 
designs, and there is scarcely any limit to the diversity of weave development 
that can be obtained in a design, nor to the variety of ground weave that may be 
used. The outline and binding lines of a figure, however, are rather steppy, but 
the figure shows up very bold and clear upon the fine ground efiect that is generally 
formed. The system is readily applied to elaborately-figured multiple-weft fabrics, 
and E in Fig. 189 illustrates the method of designing a figure in two wefts, which 
are inserted in pick-and-pick order. Two cards are cut from each horizontal space 
of E as follows . — 

First Card. — Cut the marks of the first colour and those of the second colour 

plain. 
Second Card. — Cut the marks of the second colour and those of the first colour 

plain. 

Assuming that the scale of the harness is doubled, and that the rods are raised in 
the order indicated at F (by which one of the wefts is interwoven in 8-sateen and the 
other in 16-sateen order in the ground), the full weave to correspond with the lower 
portion of E will be as indicated at G. It will be seen that the plain cutting of the 
figure produces a 2-and-2 weft rib weave under each kind of weft float. This 
example may be compared with that given in Fig. 132 (p. 121). 

WORKING COMBER-BOARDS 

In this system each harness cord is knotted in such a position that the knot 
rests on the comber-board when the harness mail is at the bottom line of the shed. 
The knots do not prevent the cords from being raised individually by the jacquard 
in the ordinary manner, whereas by lifting the comber-board all the cords, whose 
knots rest upon it, are raised together. In the manufacture of Brussels and Wilton 
carpets (see Fig. 446) only one board is employed, but for Marseilles quilts (see Figs. 
230 and 231) and satin quilts (Fig. 234) the board is in two longitudinal sections, 
and for Ejdderminster carpets (Fig. 218) in four longitudinal sections, which 
enable the ends to be raised in groups separately. 

In weaving Marseilles and satin quilts, working comber-boards are used in 
conjunction with ordinary healds, and in Fig. 190 a form of the mounting (as made 
by Messrs. Robert Hall & Sons) is illustrated. There are two knotted comber- 
boards A, and two healds B (one of each is shown partly raised), which are operated 
by means of four tappets C. Cords D, straps E, levers F, and cords G, connect 
the tappets with the top of the comber-boards and healds, while through levers 
H similar connections are made with the bottom staves of the healds. Spiral 
springs I are employed to assist the downward movement of the comber-boards. 
The tappets C are rotated at the proper speed by the wheel J on the end of the 
crank shaft gearing into the wheel K connected to the tappets. The jacquard is 
operated once in every group of picks by means of a positive tappet L, which is 
driven by a wheel on the crank shaft. Through connecting levers the vertical rod 
M, which is connected to the jacquard griffe, is made to fall and rise and remain 
stationary as required, by the tappet L. 

Special forms of jacquard and harness mounts are further described and illus- 
trated in the following pages, along with the particular classes of cloths for which 
they are used. They include the book-harness mounting, pressure harness, self- 
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tvilling jacquoid, tapestry moontiiig, double-plain cloth jacquaid, special gauze 
jacqnard, Madras gauze mounting, and pile carpet jacquarde, and in addition 
lappet and swivel mechanisms are dealt with. 
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CHAPTER IX 
HGURED MUSLIN AND DAMASK FABRICS 

Figured Muslin Fabrics. Figured Book Muslin Fabrics — System of Loom Mounting and 
Structure of the Cloth — Features in Painting-out Designs — Ground Weave Variation 
— Introduction of Ground- Weft Cords — ^Weaving Particulars of Book-Muslins — Book- 
Muslin Loom. Damask Fabrics — Reversible and Non-Reversible Damasks — The Pressure 
Harness — Form of the Healds — Operation of the Harness and Healds — Method of Designing 
— The Sdf-TvnUing Jacquard — ^Arrangement of Needles, Hooks, and Lifting Bars — 
Operation of Twilling Needles — Proportions of Hooks to Needles — Operation of Card 
Cylinder — Changing the Capacity and Sett — System of Designing — Production of Diversity 
of Effect. 

FIGURED MUSLIN FABRICS 

An essential feature of a figured muslin fabric is the formation of a light semi- 
transparent foundation texture, and ground yams are used which range in fineness 
from 70's to 120's cotton in warp and weft. The ground texture is most frequently 
white or cream, and upon it an opaque figure is produced by means of extra threads, 
which may be either white or coloured. The extra threads are only retained in 
the cloth where the figure is formed, and when all the yarns are white the design 
is chiefly apparent because of the difference in density between the figure and 
the ground. The cloths are woven in the thread or full-harness system by inserting 
the figuring threads, as extra weft or warp, in the ordinary manner ; and in Fig. 
116 (p. 112) an illustration of an extra weft style is given ; Fig. 156 (p. 139) and 
Fig. 161 (p. 142) represent extra warp muslin fabrics ; while Fig. 173 (p. 149) 
shows figuring with both extra weft and extra warp. Special methods of producing 
particular forms of the cloth also are employed, which include Madras, lappet, 
and swivel weaving (subsequently described and illustrated under their respective 
titles), and an important class, termed book-harness muslins, is described and 
illustrated in the following : — 

FIGURED BOOK MUSLIN FABRICS 

In the '* book-harness " muslin structure a light plain foundation texture is 
ornamented with extra weft, in the manner represented in Fig. 191, which shows 
the appearance of a typical fabric as viewed from opposite sides. The extra weft 
is thick and soft spun, and in the figured portions of a cloth it is, as a rule, inserted 
in 2-and-2 order with the plain ground picks. As the cloth is woven, the figuring 
picks are floated loosely on the surface between the parts of the ornament that 
are detached from each other horizontally ; but in the finishing process the loose 
floats are cut away so that an opaque figure appears upon a semi-transparent 
ground. The cloths are practically reversible, but, as shown in Fig. 191, the uncut 
side — ^represented in the lower portion of the figure — is neater in appearance than 
the cut side, which is shown in the upper portion, as on the latter side the severed 
«nds of the figuring picks impart a rough edge to the figure. The textures arc 



170 ADVANCED TEXTILE DESIGN 

used as vindow curtaiiu, and in small designs for stdrtings and blouse and i 
dress fabrics. ! 

System of Loom Moiuitii^ 
ind Structure of Hie Qoth.— In i 

Fig. 192, A shows the heald- I 
and-hamess draft that is coro- 
monly used, and B a sectional | 
design which is represented in 
full at C, whilst D illustrates 
the interlacing of the threads ' 
to correspond with C, as viewed 
from the cut side (the face side 
as the cloth is woven). The ' 
odd warp threads are drawn 
upon two healda (which work 
together as one), and the even ' 
threads upon the harness, the 
arrangement enabUng designs 
to be woven which repeat upon | 
twice as many threads as there 
are hooks of the jacquard tied i 

p- jgj up. By comparison it will be ' 

seen that each horizontal space 
of the plan B in Fig. 192 is i 
equivalent to four horizontal ! 
spaces of C, and each vertical 
space of B to two vertical 
spaces of C. Further, a com- 
parison of the draft A with 
the flat view D will show that 
the plain foundation results 
from lifting the full harness 
on the first pick of each pair 
of ground picks (represented 
by the diagonal marks in C), 
and the two healds on the 
second pick (represented by 
the dots in C). On the extra 
picks the healds are left dowu. 
but the harness is raised where 
figure is required to be fomi?d^ 
that is, the marks in the plan 
B in Fig. 192 indicate warp up. 
In the most usual structure 
of the figure the e.xtra picks 
float over only one end at a 
place on both sides of the cloth, 

FiE. lt)2. as shown in the spot on the left 
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of C and D ia Fig. 192. On the uncut side of a cloth a longer float than over one 
end cannot be produced, because alternate ends are depressed by the healds on 
the figuring picks. On the cat side the harness ends may be operated in any 
desired order by the jacquaid, but if long figuring floats aie made they aie liable 
to be cut away in tJie shearing process along with- the floats which extend 
l>etweeD the figures. It is, therefore, customary in a figure to leave down not 
more than one harness end 
at a place, which gives a 
tloat of three ends in the 
rloth on the cut side, as 
;>howD in the central spot in 
C and D, Fig. 192. The 
weave development of a 
figure is thus limited to 
floats of one and three in 
the cloth, but a further 
variation of the structure is 
:uade by interweaving both 
tiguring picks of a pair in 
one portion and only one 
pick in another portion, as 
shown in the spot on the 
light of C and D in Fig. 192. 
An effect is obtained which, 
being between the semi- 
transparent ground and the 
opaque figure, is useful in 
fihading a design ; and the 
card-cutting particulars of 
the plan B to obtain the 
result are ; Cut the solid 
marks on both figuring picks 
of a pair, and the crosses 
only on the odd picks. fj^^ y,^ 

The three methods of 
interweaving the figuring 
picks, illustrated at C and 
D in Fig. 192, are largely 
used, but as both picks of 
a pair are inserted into the „. ,, " 

same ehcd, adjacent pairs 

are distinctly separated front each other by the plain ground picks. The running 
of the figuring picks in pairs is clearly shown in Fig. 191, and, generally, this 
is coiwidered a feature of the structure. Sometimes, however, this formation is 
avoided as much aa possible, and in Fig. 193 a fabric is represented in which 
a fuller and more solid figure is obtained by floating the picks of each pair 
alternately in 3-and-l order. The 3-and-l floats may be arranged as shown at 
K and F in Fig. 19+. in which the last figuring pick of one pair is in the same 
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shed as the first pick of the next pair, or as indicated at and H, id which they 
ma continuously in alternate order. 

Features in Palntii^-out Designs.— The plan given at E in Fig. 195, which 
corresponds with a portion of the design represented in Fig. 193, will serve t« illus- 



Pig. 196. 

trate several features in the paiatiug-out of designs for these fabrics. It is a rule 
to separate two portions of figure — between which the light ground texture is 
required to show distinctly — by at least two horizontal spaces of the design paper. 
Otherwise the weft floats between the parts will not be long enough to be engaged 
hy the shears, and by being retained in the cloth will make the two portions of 
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figure appear to join up. Frequently, in the finer set cloths three consecutive 

spaces are left blank horizontally, in order to ensure that the light ground texture 

will show clearly between the separate parts of a figure. The card-cutting particulars 

of the design K are : — First figuring card of each pair — cut the full squares and 

the diagonal strokes ; second figuring card — cut the full squares and the dots. 

In the bulk of the figure the diagonal marks and dots are inserted in alternate 

order, which, in the foregoing order of cutting, results in 3-aud-l floats being formed 

alternately, as shown at F in Fig. 194 ; while by reversing the cards of alternate 

pairs the structure represented at H in Fig. 194 will be produced. Floats of one 

thread only are made in the 

remaining portions of the design 

—by both figuring picks where 

the solid marks are indicated ; 

by the odd figuring picks where 

the diagonal marks only are 

shown ; and by the even figuring 

picks where only the dots are 

inserted. The two last orders of 

markiiig are for shading the figiue, 

and it will be seen that where 

two shaded efiects are made close 

together, one is formed fay the odd 

picks (the diagonal marks) and 

the other by the even picks (the 

dots). The ob)ect of this ia to get 

fis great a length of float as possible 

between the separate parts of the 

figure, so that the floats will be 

effectively cut away ; while the 

arrangement aUo tends to equalise 

the lifts of the harness threads. 

In order that comparisons may be 

made, the complete weave of the 

picks 37 to 40 (indicated by the 

bracket at the side of K) and the 

ends 1 to 40 is given at L in Fig. 

195, assuming that the preceding „ ,„ 

order of cutting is employed. 

Ground Weave Variation.— In the doth shown in Fig. 196 a useful variation 
ot the plain ground texture is illustrated in the form of a 5-and'l imitation gauze 
weave, which is used in these fabrics to a considerable extent. The corresponding 
complete card-cutting plan is given at M in Fig. 197 ; the full squares are cut on 
the figuring picks (two cards alike from each horizontal space), and the diagonal 
marks on the cards which are employed in raising the healds. The complete weave 
of the picks 12, 13, and 14 (indicated by a bracket), and the ends 1 to 25, is given 
at N, while the plan 0, which corresponds with the last six ends of N, with the 
figuring picks omitted, shows the imitation gauze weave that is formed in the 
ground. 
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Introduction of Grounl'Weft Cords.~The fabric repieseDted in Fig. 198 illu.^- 
tratea a atyle in which thick cord endB are used to supplement the efiect produced 
hj the extra weft. The cord enda are inteiwoven in the cloth in the space between 
two massive portions of figure which occur at intervals, but where the massive 
figures are formed they are floated loosely on the surface (the cut aide) and are 
afterwards sheared ofi. The extra weft is introduced only to a small extent where 
the cord ends are woven in, but the latter give the cloth the appearance of havini; 
the extra weft inserted continuously. The complete design of the fabric — the 
last sixteen picks enclosed by the bracket Q being repeated five times — is given 

in Fig. 199, in which the 
crosses represent the cord 
ends The card-cutting par- 
ticulars are :— Cut the full 
squares and the crosses on 
the figuring picks, and the 
crosses on the cards that are 
used for the heald sheds. 
In order to show the effect 
of the cutting, the full 
weave of the four picks and 
eight ends, with which it 
is shown connected, is inset 
at P. The cord ends are 
' extra (there are three ends 

per split at each place), and 
where each is interwoven it 
works along with the accom- 
panying harness end. Pre- 
vious to the shearing process 
the cord ends are gut bv 
hand by means of a knife 
which is run across the cloth 
at the places where the endt: 
^ are floated, the free threads? 

then being sheared off at the 
same time as the floating 
picks. 

Wesvliv Particulars ol 
Book Muslins. — The number 
of ends per inch with which 
the clothe are woven usually 
ranges from 48 to 60, and the number of ground picks from 40 to 56 ; the 
warp yams range from 60*8 to 80's cotton, and the ground weft yarns from 
70'h to lOO's cotton ; while from 16's to 20's soft spun figuring weft is used. 
The average number of figuring picks per inch varies according to the order 
in which they are inserted, and the cloths are classed as '' full cover," in 
which the extra picks are inserted continuously with the ground picks, or one- 
half, two-thirds, two-fifths cover; etc., In which the extra picks are inserted inter- 
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mittentlf. The propoition of the cover can be obtained by finding the number 
of horizontal spaces of the design upon which the extra figuring picks are indicated 
in relation to the total number of horizontal spaces in the repeat. Thus, in Fig. 199 
there are 50 figuring spaces and six blank spaces, then two figuring spaces and 
six blank Bpaces repeated eleven times, giving a total of 72 figuring spaces in a 
repeat of 144 spaces, vhich is equal to a " half-cover." The design paper should 
be ruled in the same proportion as the ends per unit space are to the ground picks. 
Thus, for a cloth that counts 63 ends x 65 ground picks per inch 8x7 paper 
is suitable. In most cases the yams are white, but occasionally a coloured 
ligure is made upon a white 
^Tound, and sometimes, by 
chintzing, a figure is woven 
in white and a colour, or in 
two colours. 

Book-MusUn Loom. — 
Usually, the book - muslin 
loom is made with a very 
simple box motion, two 
boxes being provided at 
one side which are brought 
into operation in turn by 
means of special hooks in 
the jacquard. The extra 
picks are uot woven into 
the selvages, but are bound 
at each side by a strong 
catch cord which is raised 
by a special hook on both 
ground picks and one of the 
extra picks. A special hook 
is also set aside for bringing 
the healds into operation. 
If an ordinary form of jac- 
quard is employed, four 
cards are required for each 
group of four pick»— viz,, a 

fully punched card for the p.j |gg 

full harness ground shed ; a 

blank card for the heald shed (except that holes are cut for operating the healds 
and the boxes, and to lift certain harness ends when a special effect is woven) ; 
and two figuring cards for the two extra picks. Frequently, however, a card- 
saving mechanism is applied, which, in order that the formation of the different 
effects previously described will not be interfered with, is devised so as to 
dispense only with the cards for the full harness ground sheds. One-fourth of 
the cards are saved in the figured portions of the cloth, and one-half where no 
extra weft is inserted — that is, one card is saved to correspond with each 
horizontal space of a design. 

In one system, in which a double-lift, single-cylinder jacquard ia used, the card 
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cylinder is brought into operation only when a certain hook, which is set aside 
for the purpofle, has been raised on the preceding pick. The card which precedes 
the full hamefls lift (the first ground pick of each pair) always causes the particular 
hook to be left down, so that on the full harness hft the card cyhnder Is left away 



from the needles, and thus produces the same result as a fully punched card. Oh 
the latter lift the special hook is automatically raised, so that the card cybnder 
is brought into action on the following pick. In the figured portion of a cloth 
the cylinder is put out of action by the second figuring pick of each pair, and whert- 
no extra weft is inserted, by each card that is used for a beatd shed. In order thai 
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the full faaiDees lift will not interfere with the position of the boiea, by raising 
the books by which the boxes are controlled, each of these hoolcs is single, atid 
is operated by the oppoflite giiSe to that which rises on the full harness shed. 

DAMASK FABRICS 

Reversible and Non-Reverelble Damasks, — In a true damask figured fabric, a 
weft sateen figure is formed upon a warp sateen ground, or vice i«rra, and the 
structure is described as reversible. The term damask, however, is also applied 
to cloths in wUch the figured portions are developed in diverse ways upon a sateen 
ground, the texture being then known as a one-sided damask. Fig. 200 illustrates 
a method of developing a figure as a one-sided damask upon S-sateen ground. 
Cotton and linen damasks are used in the white s*^ate for table napeiy ; cotton 
or linen warps are crossed with worsted weft, and in the dyed condition the cloths 
(termed union - damask) are 
used tor table-cloths, hangings, 
etc., while fine sUk damasks are 
used for a variety of purposes. 

Designs in which diverse 
weaves are employed in the 
figure are woven in ordinary or 
ftdl-hamess mountings. Small 
reversible damask designs are 
also frequently woven in a 
similar manner, in which case 
it is necessary for the binding 
weaves of the figure and ground 
to be cut upon the cards since 
each end in the repeat is con- 
trolled by a separate needle 
and a card used for each pick. 
Very large designs, which are 
extensively woven in the finer 

qualities of table-cloths, nap- Fig. 200. 

kins, etc., require for econo- 
mical and practical reasons the use of special machines, and of these there are 
two chief types— viz., the Pressure Harness, and the Twilling Jacquard. The 
objects of each arrangement are to enable each needle of the jacquard to control 
two or more consecutive ends, and each card to act for two or more successive 
picks ; and to simplify and reduce the cost of painting out designs and card- 
cutting. In each mounting the ends are controlled both by and independently 
of tbe figuring cards. 

The Pressure Harness. — The jacquard is generally an ordinary single-lift 
inachine in which each needle controls one hook and one harness cord in the repeat, 
but two or more ends are drawn through each harness mail. In order to prevent 
the ends from twisting round each other " decked " harness mails are used, each 
mail being provided with several eyes through which the ends are drawn individually. 
In Fig. 201, A and B ehow two foims of decked mails, the former being constructed 
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to take three, and the latter four ends (or a less number). The number of ends 
per mail is varied according to the ratio in which the capacity of the jacquard 
is required to be increased and to suit the sett of the cloth to be woven, but it is 
convenient to arrange them in such an order that the number to each short row 
of the harness is a multiple of the number of threads in the repeat of the bindiog 
weaves. Thua, for 8-8ateen binding weaves a 12-row machine may be arranged 
with two or four ends per mail, giving respectively, 24 ends or three repeate, and 
48 ends or «x repeato of the weaves to each row of faamess mails. If 32 ends an* 



Fig. 201. 

required per row, the ends may be arranged in the 12 harness mails in the order 
of 3, 3, 2 far four times, and for 40 ends per tow in the order of 4, 3, 3 for four 
times. For S-sateen binding weaves an arrangement of eleven 2's and one 3, giving 
25 ends per row of twelve needles, is suitable, while 2 and 3 alternately for four 
times will give 20 ends per row in an 8-row machine. The last order of arrangement 
is illustrated in Pig. 201. 

Form of the Healda. — Some distance in front of the jacquoid harness as many 
special healds are placed as there are threads in the repeat of the binding weaver — 
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eight if 8-8ateen weaves are employed, and five in the case of 5-sateen weaves. 
In Fig. 201 five healds, C, are represented in front of an 8-rowed harness, D ; the 
apper portion of the diagram illustrates the formation of the shed, while the lower 
portion shows the draft. It will be seen that the ends are drawn through the harness 
mails in groups of 2 and 3 alternately, and then singly upon the healds, each of 
which is provided with eyes that are about 2^ inches long. 

Operation of the Harness and Healds, — The jacquard lifts the threads in groups 
—thus, in the upper portion of Fig. 201 five threads are shown raised by the harness 
cords 1 and 2, and five depressed by the cords 3 and 4 ; and the jacquard remains 
stationary and retains the threads in these positions for as many consecutive picks 
as required. On each succeeding pick, however, one heald is raised and another 
depressed in turn, while the remainder are in the centre. As shown in the diagram 
the long eyes of the healds permit the ends, that pass through the healds in the 
centre, to retain the position in which they are placed by the jacquard ; but of the 
ends that are raised by the jacquard the depressed heald draws down one end 
to each repeat of the binding weave, and similarly, of the ends that are left down 
by the jacquard the lifted heald raises one end to each repeat of the binding weave. 
The jacquard thus Ufts the ends in solid groups in accordance with the form of 
design that is required, while the healds operate them singly and effect the binding 
of both the figure and the ground. 

E in Fig. 201 shows the weaving plan of the healds for 5-sateen binding weaves, 
the solid maiks representing healds raised, and the circles healds depressed. F 
is similar to E, except that the sateen runs in the opposite direction. In both 
weaves the sateen nms in the same direction in both figure and ground, which 
cannot be avoided in the 5-thread weave. G in Fig. 201 shows the plan of the 8-sateen 
binding weaves, in which the sateen runs in the same direction in both figure and 
groimd. This is the usual arrangement, but as shown at H, in the 8-sateen weave 
the order of lifting may be in the reverse direction to the order of depressing the 
healds, so that the figure and ground may be twilled in opposite directions. The 
most convenient method of operating the healds in power weaving is by means 
of positive box tappets, which are placed at the side of the loom. 

One-fifth or one-eighth of the ends (according to the number of healds) is 
moved by the healds to the opposite line of the shed to that in which they are 
placed by the jacquard, so that at each pick a proportion of the warp is under 
greater strain than the remainder. This is shown in the upper portion of Fig. 201. 
In order that the strain will be as little as possible, shallow shuttles, which require 
only a small shed opening, are used ; the harness is placed about the same distance 
back from the healds as the latter are from the fell of the cloth, and a long 
stretch of warp is provided behind the harness. An advantage of the pressure 
system is that the number of ends per imit space can be changed simply by 
varying the number drawn through each harness mail, and using healds of corre- 
sponding fineness. The number of picks to each card can also be varied, and 
it is therefore possible, in the same machine, to use a set of cards in weaving a 
design in different qualities of cloth. 

Method of Designing. — A simple example of a damask fabric is represented 
in Fig. 202, while K in Fig. 203, which shows one-fourth of the repeat of the figure, 
illustrates the method of painting out a design. The figure is painted solid, and 
no binding weave is indicated upon either the figure or the ground. If five ends 
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are drawn through two hameae maiU, as represented in Fig. 201, and the bindiog 
weaves are as shown at E, while each card acts for three picks, the complete weave 
in the cloth of the first 20 ends and 16 picks of K will be as indicated at L 
in Fig. 203- Taking the marks to indicate warp, the blanks in the figure represent 
ends that are raised by the harness and lowered by a depressed heald, and the 
croaaes in the ground, ends that are left down by the harness and lifted by a raised 
heald. Id comparison with a full harness mount the number of cards required 

(2 mails 1 card n 
for the forgoing arrangement is in the proportion of y- — j— X _ ~^i ) to 1, 

or as 2 to 15 ; which gives a saving in cards of 86^ pet cent. 



M in Fig. 203 shows the complete weave of the picks 1 to 16 oi K assuminj 
that eight healds are operated in the order indicated at G in Fig. 201, and that 
two ends are drawn through each harness mail, and each card acts for two picks, 
[n this case a saving of 75 per cent, in cards is effected. 

A fault of the pressure system, which will be readily seen by comparing L 
and M with K in Fig. 203, is that the figure runs in steps at the edges, so that ii 
has a somewhat broken and rough outline. The ateppy edge of the figure is also 
clearly apparent in Fig. 202. In fine cloths the defect is not very pronounced, 
but it increases in prominence In proportion to the reduction in fineness of a cloth 
and the increase in the number of ends per mail and picks per card. 
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The SeH-TwHIll^ Jacquard.—In power weaving this t}^ of mtMshine has 
very largely superseded the piesBure harness Bystem which is more particularly 
adapted to band-loom work. The increase In the capacity of a self-twilling machine 
is obtained by connecting each needle to two oi more consecutive hooks (instead 
of drawing two or more ends through each harness mail). Each end in the repeat 
of a design is controlled by a separate hook, and one end only is drawn through 
each harness mail ; the shed is formed in the ordinary manner without undue 
strain upon the warp threads. 

Arrangement of Needles, Hooks, and lAfling Bars. — The principle of the 



Fig. 203. 

machine is illustrated in Fig. 204, in which the diagram X shows the connection 
in a 12 row machine (which is the usual size) of two figuring hooks A to each needle 
B, the capacity of the machine in this case being doubled. Each figuring hook 
A is made at the lower end in the form of a loop C which is rather longer than the 
depth of the shed, and when in their lowest position the hooks rest upon oblong 
bars D, one of which extends right through each long row of hooka. The bars D 
offer no obstruction to the lifting of the figuring hooks by the jacquard. At each side 
of the figuring hooks, a special row of strong twilling hooks E- shown in diagram 
Y, Fig. 204— is provided, each of which form a loop F round a bar D. so that the 
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bars are supported at both ends. A plate G at each side serves as a rest for the 
twilling hooks E when the latter are in their lowest positJon, and the plates are 
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pierced with guide holes through which the straight lower ends of the hooks pass. 
The heads of the figuring hooks A are turned towards the card cylinder in the 
ordinary manner, but those of the twilling hooks E are turned in the opposite 
direction. 

When in their ordinary position the lifting blades H are inclined towards 
the figuring hooks A in the usual way, but where the blades are in line with the 
twilling hooks they are twisted to a vertical shape so that they are clear of the 
upper end of the twilling hooks E. Each blade H is capable of being rocked upon 
its lower edge in such a manner that its upper edge is clear of the corresponding 
figuring hooks, as shown by the blades 1, 9, 17, and 25 in diagram X, Fig. 204. 
At the same time the upper edges of the blades, where they are in line with the 
twilling hooks, are moved under the bent ends of the latter, as shown by the blades 
], 9, and 17 in diagram Y. (It will be noted that the arrangement necessitates 
the use of one blade more than there are hooks in a short row.) 

OpercUion of TunUing Needles, — The rocking movement of the blades H is 
obtained from a small revolving cylinder I in which projections J are fixed, each 
of the latter acting upon the end of a twilling needle K, as shown in the diagram 
Z in Fig. 204. The upper edge of each blade H, towards one end, fits within a 
recess L formed on the underside of a twilling needle K. As many needles K are 
provided as there are threads in a repeat of the binding weave, and each, by means 
of the recesses L, controls every fifth or every eighth blade H, according to whether 
the binding weave repeats upon five or eight threads. The pressure of a projection 
J moves a twilling needle K (each of which is acted upon for one pick in every 
five or eight picks, as the case may be) so that the blades to which the latter is 
connected assume the position shown by those numbered 1, 9, 17, and 25 in Fig. 204. 
These blades are thus put out of engagement with the figuring rows of hooks 
8. 16, and 24, as shown in diagram X, and into position for engaging the rows 
of twilling hooks numbered 1, 9, and 17, as shown in diagram Y. When the griffe 
rises on the following pick the figuring hooks in each long row 8, 16, and 24 will 
thus be automatically left down. The twilling hooks 1, 9, and 17, however, will 
be raised and lift up the corresponding bars D, and as each bar supports a long 
row of figuring hooks, the rows 1, 9, and 17 will be automatically lifted. The arrange- 
ment causes one long row of figuring hooks to be left down, and one long row to 
be raised to each repeat of the binding weave, quite independently of the figuring 
cards ; and each hook that is left down is next to a hook that is raised. That 
is, the jacquard lifts the ends in soUd groups in forming the design, except that 
one end in each repeat of the binding weave is left down through the action of the 
twilling motion, while of the ends that are left down by the jacquard the same 
proportion is raised. A spiral spring M is used to return each twilling needle to 
its normal position after the pressure of the projection J has been removed. 

Proportions of Hooks to Needles, — In Fig. 204, which shows a row of 12 needles 
connected to 24 hooks, the twilling needles K are arranged to produce 8-sat«3en 
binding weaves. Sometimes a machine is provided with 25 hooks to each row 
of 12 needles, by connecting one needle to three hooks, in order that it may be 
conveniently adapted for either 5 or 8-8ateen binding weaves. The number of 
hooks per row of 12 needles ranges up to about 48 for S-sateen weaves, in which 
case there are four hooks to each needle. For 40 hooks per row the needles are con- 
nected to the hooks in the order of 4. 3, 3 for four times, and this size can be used 
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for either 5 or S-sateen weaves ; 32 hooks per row lor S-sateen weaves are arranged 
3, 3, and 2 per needle for four times ; and 30 hooks per row lor 5-8ateen weaves, 
2 and 3 per needle alternately. With 5-8ateen weaves and 30 hooks per row, the 
twilling needles, taken in the order in which they are acted upon, are connected 
to the blades in the order of — first needle to blades 1, 6, II, 16, 21, 26, and 31 ; 
second needle to blades 3, 8, 13, 18, 23, 28, etc. With 8>sateen weaves and 32 
hooks per row, the first twilling needle controls blades I, 9, 17, 25, and 33 ; the 
second needle, blades 4, 12, 20, and 28, etc. 

Operation of Card Cylinder. — One defect of this machine is that although 
each card may act for several successive picks, the operation of the twilling motion 
on every pick makes it necessary for the jacquard to be actuated continuously. 
The card cylinder is, therefore, pressed against the needles on every pick, but a 
motion is applied which prevents it from being turned except at the required inter- 
vals. The turning catch of the cylinder is put into and out of engagement in any 
desired order by means of a revolving disc upon which a stud rests that is fastened 
to the catch. The disc is provided with recesses into which the stud enters when 
the catch has to operate on the cylinder, and the disc can be so shaped that each 
card will act for 2, 3, or 4, etc., picks, or for an irregular number, such as 3, 3, and 
2, or 4, 3, and 3. 

Changing the Cafacity and Sett. — The number of picks per card can be readily 
changed, but it is more difficult than in the pressure harness to alter the number 
of ends controlled by each peedle in a machine. A reduction from the full 
capacity of a machine can be effected by taking from each row a number of 
hooks that is equal to or a multiple of the number of threads in the repeat of 
the binding weave, and connecting the needles to the hooks to correspond. 
Thus, a 40-row machine may be changed to 32 or 24 hooks per row, or to 35 
or 30 hooks per row, etc. Smaller changes can also be made, as, for instance, 
a 32-row machine, arranged to produce 8-sateen binding weaves, can be altered 
to the equivalent of a 28-row machine by taking eight hooks off two rows — ^four 
off the end of one row and four off the beginning of the next row — which reduces 
the sett and capacity of the jacquard by one-eighth. The machine would then be 
refilled with 12 needles connected to the hooks in the order of 3, 2, 2, for four 
times. A set of cards, which had been used for the 32-row machine could be used 
in weaving the same design in a cloth one-eighth lower in the sett. A machine 
arranged to produce 5-8ateen binding weaves requires the hooks to be taken off 
in fives consecutively — thus, in reducing from 30 hooks per row to the equivalent 
of 27^, three are taken off the end of one row and two off the beginning of the 
next row. The first row is then connected to the needles in the order of 3, 2, 2, 2 
for three times, and the next in the order of 3, 2, 2 for four times. It is possible 
to obtain any number of hooks per row between 12 and the original capacity, 
and to thus use the same set of cards in weaving a design in different qualities 
of cloths. The ordinary method of casting out can, of course, also be employed, 
but this necessitates that the design be made upon a less number of threads than 
the number of needles in the machine. 

System of Designing. — The method of painting out designs is exactly the same 
for the twilling jacquard as for the pressure harness, and a similar structure, with 
a steppy outline, is formed. Thus, a design is painted solid as shown at E in Fig. 203, 
and if the needles are connected to 2 and 3 hooks alternately, and the twilling motion 
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produces 5-aateen binding weaves, while each card acta for tfaiee picks, the full 
weave of the first 20 ends and 16 picks will be as shown at L in Fig. 203. In the 
.'<ame manner, M in Fig. 203 shows the full weave of 16 picks of the design K, assuming 
that each needle is connected to two hooks, the twilling motion produces 8-aateen 
binding weaves, and each card acts for two picks. Taking the marks to indicate 
warp, the blanks in the figure represent ends that are left down on account of the 
lifting blades being made vertical and missing the figuring hooka, while the crosses 
in the ground indicate the lifts produced through the figuring hooks being operated 
by the bars that are raised by the twilling ucoks. 



Production of Diversify of Effect In DBlliasks.~In both the pressure harness 
and the twiUing jacquard systems the figure and the ground can only be woven in 
opposite sateen weaves, so that no variety of weave development can be produced. 
It is possible, however, to diversity the ornamentation of a fabric by painting a design 
in various ways, as shown at N in Fig. 205, in which a few eSects are indicated 
to illustrate how a figure may be brought up in different tones. The finer the oloth, 
and the fewer the ends to each needle and picks to a card, the nearer the effects 
are to those that can be woven in a full-harness mount ; and it should be kept 
in mind that very fine lines of figure may be indicated in the solid design, since 
each small square represents a group of threads. in Fig. 205 shows the full weave 
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of a portion of the design N, assuming that the hooks are connected to the needles 
in the order of 3, 3, 2 ; successive cards act for 3, 3, and 2 picks ; and 8-8ateen 
binding weaves are formed. 

In designing for the twilling jacquard the counts of the design paper is in 
the proportion of — 

ends per inch picks per inch 

hooks per needle picks per card 

For example, assuming that a cloth contains 96 ends and 140 picks per inch, 
and that 32 hooks are connected to 12 needles, and there are 10 picks to three 
cards — 

96 ends 140 picks . 

32TT2 = ioT3~=^^^^*^**'8°P*P*'- 

The best qualities of damask cloths are generally woven with more picks 
than ends per inch, and the following are typical weaving particulars : — ^Warp— 
50's lea linen, 90 ends per inch ; weft — 70's lea linen, 130 picks per inch. 5-8ateen 
binding weaves are only employed in the lower and cheaper qualities of cloths. 



CHAPTER X 

TAPESTRY AND UPHOLSTERY CLOTHS AND 

INGRAIN CARPETS 

Tapestry and Ufhoi;3TEKY Cloths — Figured Double and Treble Plain Cloths — Combinations of 
Double Plain and Weft or Warp Figure— If e/t- Face Tapestry Cloths— Figvaing with the 
Hameas Threads — Diversity produced by Mixing the Wefts — SpeciaUy Stitched Weft 
Tapestry Cloth — Special Weft Tapestry Mounting — Warp-Face Tapestry doth. Scotch, 
Kidderminster, or Inorain Carpets — Double Plain Cloth Jacquard — Operation of the 
Jacquard and Comber-Boards — Method of Designing — Limitation of the Mounting — Wtfl- 
Face Ingrain Carpels — Reversible Four- Ply Weft Structure — ^Methods of Producing Variety. 

TAPESTRY AND UPHOLSTERY CLOTHS 

Almost every class of fabric structure is used for tapestry and upholstery purposes 
ranging from cloths composed of one warp and one weft to those in which two 
or more series of threads are introduced in one or both directions. Some of the 
textures are mono-coloured, and the designs range from simple but striking effects 
to the boldest and most intricately developed styles of figures. Elaborate figure 
ornamentation is also combined with diversity of colour, whilst in certain textures 
the design is entirely due to colour — the figure being formed chiefly for the purpase 
of displapng different hues and tones. 

Illustrations of various classes of the fabrics are included in the foregoing;. 
Thus, extra warp structures are shown in Fig. 145 (p. 132), and Fig. 167 (p. 145) 
and an extra weft cloth is represented in Fig. 125 (p. 117). Multiple weft figured 
fabrics, woven on the principle illustrated by Figs. 131 to 138 (pp. 121-125). 
and Fig. 189 (p. 166), form an important class, and warp pile figuring (see Chapters 
XIX and XX) is largely employed ; while certain special classes of the textureo 
and the systems of loom mounting are described and illustrated in the following : — 
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Figurtd Double mi TftUc Plato Cloths.~-A style of tapestry texture, which 
ia composed of two sehes of warp and two series of weft threads, arranged in 
1-and-l order, is constructed by comkiniiig double plain weaves, two separate 
fabrics being formed in every part of the cloth, which are united by the threads 
changing from one side to the other. All, or any of the weaves, illustrated at A 
to H in Fig. 176 (p. 152), may be employed in a design. If the weft is in the same 
two colours as the warp, a solid dark, a solid light, and a mixed colour effect can 
be formed as represented in Fig. 175, but as shown at C to H in Fig. 176 the 
colours can be intermingled in a variety of ways. By having one or both of the 
weft colours different from the warp colours a still greater variety of intermingled 



Fig. 208. 
colour effects may be produced, ft is usual, however, to combine not more than 
four of the double plain weaves in a deaign. For convenience in the point-paper 
designing, a sedional harness arrangement, as represented in Fig. 183 or Fig. 184. 
should be employed, as then it is only necessary to paint out the various effects 
solid in different colours. The method in which four double-plain effects are 
designed and cut will be understood from the plana given in Fig. 185 and the 
accompanying description. 

Mo^ elaborate cloths of a similar character to the double plain styles are 
woven with three series of threads in one direction and two series in the other 
direction, or with three series in both directions. Fig. 206 illustrates a fabric of 
the last type in which the weft is arranged 1 pick yellow silk, 1 pick blue silk, and 
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1 pick white cottoD ; and the warp, I end red cotton, 1 end gteen cotton, ami 
1 end white cotton. Seven effects are formed in the design, as indicated by the 
different marks in the corresponding sectional plan given in Fig, 207, which illus- 
trates the method of designing for the texture. The weaves are so arranged that 
the yellow and blue silk wefte are chiefly brought to the surface, full use thus 
being made of the expensive threads. 



Fig. 207. 

The seven weaves that are combined are illustrated in full at A to G in Fig. 2(vS 
in which the weave marks indicate warp. The lower part of each plan Bhows the 
arrangement of the threads as to their position in the cloth, the centre threads 
being represented by horizontal strokes, and the back threads by diagonal strokes. 
Linked with the face threads of the weaves a plan on 2 X 2 squares is shown in 
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which the marks coincide with the correspondiag effect in Fig. 207. The positions 
which the threads occupy in the different sections of the cloth, represented hy 
the respective weaves A to 6 in Fig. 208, are indicated in the following list : — 



Face. 



Back. 



Centre, 



Firet weft and lirst 
Second weft and second 
Third weft and third 

First woft and third 

Recond weft and third 

Firet and second wetta 

and first warp. 

Fiist and second wefts 

and second warp. 



Second weft and third 
Third weft and third 
Second weft and first 
Second weft and first 
First weft and flret 
Third weft and third 
Third weft and third 



Third weft and second i 
First weft and first 
First weft and second 
Third weft and second ] 
Third weft and second I 
Second warp. 
Fint warp. I 



" Plain weave ia produced on both sides of the cloth, but in F and G two wefts 
are intermingled on the face, so that 
there are no weft threads in the centre. 
[n A, B, C, D, and E there are both 
weft and warp threads in the centre 
which, however, do not interlace with 
each other, but simply serve as wad- 
ding threads, the picks passmg over 
the ends. 

The jacquard and harness should 
be arranged in three equal sections to 
correspond with the three series of 
warp threads, and three cards (one 
for each weft) are cut from each hori- 
zontal space of the design given in 
Fig. 207. Assuming that the different 
effects in the design are represented ^ 

by the letters A to G, to coincide 
with the lettering of the corresponding 
plans in Fig. 208, the card-cutting particulars of Fig. 2 



r are as follows > 



First Warp Sectio 



Socond Warp -Sec 



' Fint weft. Cut A, E, and F plain. I Cut B and E mM, and I Cut C and E solid, and { 

I I G plain. D plain. 

Cut A solid, and C, U, Cut A. C, and D soUd, Cut C and D solid, and | 

and F plain. ' and B and G plain. A and E plain. 

Cut A. B, F, and G solid. 1 Cut B, F, and G solid. Cut D and E solid, and I 

I . B. C. i\ and plai: 



I Second weft. 
I Third weft. 
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The card-cutting process is simplified by going tluough the design three times 
Bepaiately, once for each weft; and, further, if each section of the warp is 
controlled by a separate set of cards, the cards may be cut for each weft and 
each warp independently, the design being gone through nine times. 

ComMnitloos of Double Plain tot WeH or Warp Flpire. ~ In addition to 
lormiDg figure by interchanging the fabrics in the double and treble structures, 
as described and illustrated in the foregoing, the cloths can be ornamented by 
floating the weft oi warp threads, and in Fig. 209 a rich tapestry texture is repre- 
sented in which two wefta are employed, both of which are floated on the surface. 

The arrangement id thr 
weft is 1 pick dark green 
silk and 1 pick yellow silk, 
and in the warp, 1 end 
brown cotton and 1 enH 
white cotton. In the cor- 
responding sectional design 
given in Fig. 210 the solid 
marks represent a dark 
double - plain effect in 
which the fiirt weft inter- 
weaves with the first warp 
on the surface, and the 
blanks, a similar light 
effect produced by the 
second weft interweaving 
with the second warp. The 
circles show where the first 
weft floats loosely on the 
surface, and the diagonal 
marks the second weft, 
and it will be seen that 
both wefts are floated 
upon a background formed 
Yi„ 209 ^y ^^'^^ double-plain effect. 

A feature of the example 
is that the cloth is perfectly reversible, a dark effect, in either double pl^ 
or weft float, on one side, having a corresponding Ught effect on the other 
aide. The two fabrics are bound together : — (a) where the two plain stnictureK 
change portions, both the ends and the picks interchanging at these places ; and 
{b) where a weft is floated on a surface in which the other weft is used to form 
tbe plain weave. Wh'-re a wett forms a plain surface and then floats loosely no 
binding of the fabrics is made. The method in which the picks interlace will be 
understood from an examination of the complete weaves given in the lower portion 
of Fig. 210, the several sections of which are lettered A, B, C, and D. A corresponds 
to the Bobd marks in the design, B to the circles, C to the diagonal marks, and 
D.to the blanks. The marks in the weaves indicate weft, and it will be seen that 
tbe picks interchange between A and C, A and D, and B and D, but not between 
A and B, nor C and D. (See also p. 154.) 
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With a jacquaid and hames arranged in two equal sections to correapond 
.vith the two series of warp thieads, two cards are cut from each horiiontal space 
){ the design given in Fig. 210 aa follows : — 



Btowd Warp Section. 



Firat cud j Cut the dUgoiul mu-ks solid, &nd 

(green pick). I the full squares and blanks pluD. ! 
Second card Cut the full squares and circles 

{yellow pick). solid. 



riff. 210. 
Wdl-Facc Xa f uUj dtte.— A variety of tape«tr>' texture is repreMtnte<] 
in Fig. 211, in which the dcaign is due to diversity of cilouriu^ in the weft. Two 
series of eads are emf^ed, arranged as follows :— 2 bindini; ends M z;»f% iMtim, 
2 figuring ends of 2 20's cotton, 60 ends per inch. The weft is 2-ply !</* wivHted, 
with 14 pkfca o( each o^onr per inch. In the example there are foar seriew f>f fiu-Mn, 
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but fewer or more serieB may be employed according to the number of colours 
that are required on the surface in each horizontal line of the cloth. 



Each group lA picks corresjxinda to one pick on the surface, and each col(nir 
weft passes over the fij;urinj; ends where it is required to form figure, on? weft 



TAPESTRY AND UPHOLSTERY CLOTHS 



193 



replacing another in succeeding horizontal sections of the design. The wette are 
stitched on both sides of the cloth hy the binding ends, the odd binding ends being 
raised on one group of picks, and the even binding ends on the next group. That 
is, the binding ends are raised and depressed alternately in an order that coTresponds 
with the number of picks in each group — in 3-and-3 order if three wefts are employed, 
and in 4-and-4 order in the case of four wefts, etc. Each weft ia stitched in longi- 
tudinal lines on the surface, which thus has the appearance of a weft rib. 

In weaving the cloth the binding ends are drawn upon two healds, as repre- 
sented at H in Fig. 213, and it is, therefore, only necessary to consider the figuring 
ends in constructing a design. The figure is painted solid in different colours, as 
represented in the upper portion of Fig. 212, while the paper indicates the ground 
colour ; and as many cards are cut from each horizontal space as there are wefts 
employed. In weaving the 
cloth right side up the cutting 
particulars for each card 
are :— Cut all but the weft 
colour that is required on the 
surface. The jacquard lift is 
made easier, however, by 
weaving the cloth wrong side 
up, in which case the card 
cutting particulars are ; — 
Cut only the weft colour 
that is required on the sur- 
face. The plan in the lower 
portion of Fig. 212, in which 
the marks indicate weft, 
shows the complete weave 
produced by the picks 17 
and 18 and the figuring ends 
17 to 40 of the solid design ; 
the vertical marks indicating 
the 4-and-4 working of the 
healda, while the other marks 
represent the surface floats 
of the diEFerent wefts. 

If only two wefts are employed in the structure represented in Fig. 211, the 
cloth is perfectly reversible, but with more than two wefts all except the one on 
the surface are interwoven alike on the underside, where the colours, therefore, 
show indiscriminately. In some weft tapestry cloths a plain weft-face ia produced, 
as shown in the fabric represented in Fig. 222, the ends being drafted as indicated 
at D in Fig 224. Also, the cloths may be made perfectly reversible, when mor.? 
than two wefts are employed, by interweaving the surplus wefts in the centre in 
the manner Ulustrated by the plans above E, F, G, and H in Fig. 224-. 

Faring witli the Harness Threads.— In the t«xture represented in Fig. 211 
the figuring ends really serve as stuSer ends, as they Ue between the wefts on the 
face and back, and do not show on either side of the cloth. In the same structure, 
nowever, the cloth is sometimes cheapened by floating the figuring ends on the 
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surface in place of a weft, one pick of weft in each group thus being saved. Lon;; 
warp floato require to be stopped by one or other of the wefts ; and the formation 
of large masses of figure by the figuring ends is not suitable, but they are con- 
veniently used in outlining a design and in fonning veins and stems. 

A f>etter quality of cloth than the example illustrated in Fig. 211 is produced 
by employing worsted yams for the figuring ends in place of cotton, the followini; 
being suitable weaving particulars : — 

Warp— 2 figuring ends of two-ply 2/40'8 worsted, 2 binding ends of 2 80's 
cotton ; 56 ends per inch. 

Weft — lO's wor8t«d, 20 picks of each colour per inch. 

The woi^ted ends are dyed the same colour as one ot the wefts, and these 
two yams interweave in plain order in the ground ot the design, while the figure 
is produced by bringing the other wefts to the surface in the manner illustrated 
in Figs. 211 and 212. The only difference from the preceding system of cutting 
the cards is that the cards for the picks which are in the same colour as the figuriiii: 



lllllllllllllll li™ 



A B C E F G 

Fife. 213. 

warp are cut plain. The counts of the design paper is in the proportion of the 
figuring ends per inch to the picks of each colour per inch. 

Diversity produceil by Mixing the Wefts. — In each of the foregoing methods 
of ornamentation variety of colour effect can be produced by bringing two ol the 
wefts to the surface in some parts of the design and only one in other parts. For 
example, assuming that four colours of weft are employed, of which the fourth 
is the same in colour as the figuring ends, as described in the preceding paragraph, 
seven different effects can be produced, as represented at A to G in Fig. 213. The 
lower portion of the plans illustrates how the different effects may be painted 
upon design paper, if the heal d-and-ha mess draft indicated at H is employed. The 
upper portion, in which the marks indicate weft, shows the corresponding complete 
weaves, including the binding ends which work in 4-and-4 order. The card-cutting 
particulars of each horizontal space of the solidly painted design, to weave the 
cloth right side up, are :^Fir8t card — cut B, C, F, and G ; second card — cut A, C. 
E, and G ; third card — cut A, B, D, and G ; fourth card — cut plain. The colours 
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are brought to the surface as follows : — A first weft, B second weft, C third weft, 
D first and second wette together, E first and third wefts together, F second and 
third wefts together, and G the fourth weft along with the warp colour. There 
is also the difference in the effects that where two wefts are brought to the surface 
the figure is more solid than where there is only one. 

Specially Stitched Weft Tapestry Cloth.— Fig. 214 represente a class of figured 
wett rib tapeetry which is similar in appearance to that represented in Fig. 211, 
but the rib lines are finer, 

and the cloth is firmer I 

and more suitable for | 

upholstery purposes. In 
this case a binding weft 
iii employed, so that the 
picks are not so Uable to 
.slip. Also there are two 
.stitching warps, one of 
which binds the weft 
floats firmly on the sur- 
face, while the other 

stitches the wefts which ' 

are not required on the 
surface loosely to the un- 
derside. The particulars 
of the cloth are a3 fol- 
lows : — Warp — 1 face 
atitching end, 2/80's black 
cotton : 1 figuring end, 
two-ply 2/24'b black cot- 
ton ; 1 back stitching 
end, 2/80'8 brown cotton ; 
1 face stitching end, 
2/80'8 black cotton ; 1 
hiring end, two ply 
2/24'8 black cotton, 24 
two-ply figuring, 24 face 

stitching, and 12 back Fig. 214. 

stitching ends per inch. 

About 103 yards of figuring, 127 yards of lace stitching, and 108 yards of back 
stitching warp are required for 100 yards ot cloth. Weft 3 figuring picks of 
98 or two-ply 13's worsted in different colours, 1 binding pick of 2/80's cotton, 
30 figuring picks of each colour, and 30 binding picks per inch. 

In designing the figure the different effects are simply painted solid in different 
colours, as shown in Fig. 215, which corresponds with a portion of Fig. 214. Each 
vertical space of Fig. 215 represents a two-ply figuring end, and each horizontal 
space a pick of each weft, and the counts of the design paper with the foregoing 
particulars is, therefore, in the proportion of 24 ends to 30 picks, or 8 X 10. The 
figuring ends are used in forming the outline and the veins of the ornament and 
in shading the figure, as shown by the sofid marks in Fig. 215 ; while two of the 
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wefts produce the figure, and tfie tliird the ground, ae represented by the dots, 
diagonal marks, and blanks respectively. 

Spedil Weft Tapestry Mounting, — Although the cloth represented in Fig. 215 
is very complex, both the painting out of a design and the card cutting are simple. 



Fig. 216. 

which is due to the employment of a very inj^enious and interesting system ot 
jacquard harness, lifting rod, and heald mounting. The arrangement ia iUustratt^d 
at A in Fig. 216, white B shows the order in which the ends are drafted. The face^ 
binding ends pass regularly over the figuring picks and under the binding picks on 
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the right side of the cloth, ancl are, therefore, conveniently drawn upon a hesld C, 
The harness is in two longitudinal fiections, the figuring ends being drawn upon 
the front portion D, and the back stitching ends upon the lear poTtiou E. 

An ahown in the diagram A, the corda of the back stitching hamees E are 
connected with alternate corda of the figuring harness, and are also provided with 
loops, through which Ufting rods F are paased longitndinally, in the manner 
illustrated in Fig. 188 
(p. 166). In this case, how- 
ever, the tods arc used 
tdmply to enable the back- 
stitching harness to be 
operated independently of 
the figuring harness. The 
hooks and needles are 

arranged the same as in ! 

an ordinary machine, and 
it will be seen that there 
are twenty ends in the 
cloth to each row of eight ^ 
books and needles. ^ 

The cloth is woven ^ 
wrong side up; the heald 
is left down on the figuring 
picks and raised on the 
binding picks, as shown 
at 6 in Eig. 216, while the 

rods are raised by means m 

of special hooks in the 
jacquard, in the order in- 
dicated at H. Pour cards 
are cut from each hori- 
zontal space of the design 
given in Fig. 216 as 

follows :— " 

Fig. 216. 

First figuring pick — cut the dots. 
Second figuring pick — cut the diagonal marks. 
Third figuring pick — cut the blanks. 
Binding pick— cut the solid marks plain. 

The four effects that are formed in the cloth are indicated in full at K, L, 
M, and N in Fig. 216, each of which is connected by lines with a plan that is indicated 
the same as the corresponding effect in Fig. 215. K brings the first weft to the 
surface on the right side of the cloth, L the second weft, M the third weft, while 
N produces the warp figure. The marks indicate ends raisad in weaving the 
cloth wrong aide up ; the crosaes show the lifts produced by the rods, the vertical 
marks the heald lifts, while the other marks represent the lifts produced by the 
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figuring harsesa. The rods are lifted one at a time on the (igurii^ picks, and stitcit 
the wefts that are not forming figure in 4-sateeu order on the reverse aide of the cloth. 
Three of the rods are always left down on the figuring picks, and it is to automaticaUy 
prevent the ends controlled by them from interweaving with the weft that forms 
the pattern on the tinder surface (the right aide), that the back stitching harness 
cords are connected to the figuring harness cords. Where a weft forms the pattern 
on the right side of the cloth the figuring ends are raised, and with them the 



Fig. 217. 

corresponding back stitching ends, so that the latter do not interweave with the 
weft on the face side of the cloth. The back stitching ends really form a loosely 
woven cloth with the weft on the reverse side, which, however, is stitched to the 
face texture by the interweaving of the back stitching ends with the binding picks. 
This is effected by leaving one rod down on each binding pick, as shown, by the 
blanks on the picks, 4, 8, 12, and 16 in the plan H, Fig. 216. 

Warp-Face Tapestiy Cloth.— A class of tapestry cloth, in which the design 
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is due to colour, as in Fig. 214, is also largely made which, has a warp-rib surface, 
the pattern in this case being chiefly due to employing two, three, or more 
differently coloured series of figuring ends. Two strongly contrasting figuring 
wefts — one very dark and the other very light — are, however, introduced, both 
of which form an effect on the surface in conjunction with each warp colour, and 
also produce small parts of the ornament independently. With three warp colours, 
which is a common arrangement, eight effects can be produced in any part of 
the cloth — six by combining each warp colour with each weft colour, and two 
by the wefts separately. Further, planting the warp colours is largely resorted 
to, and very great diversity of colour ornamentation is thereby obtained in the 
width of a fabric. In addition to the figuring warps and wefts, a fine binding 
warp and weft are employed, as shown in the following particulars of a 
cloth : — 

Warp — 1 binding end, 2/100*8 black cotton ; 3 figuring ends, 2/30's cotton 
in different colours ; 27 ends of each kind per inch. 

Weft — 2 figuring picks, 5*8 cotton in different colours ; 1 binding pick, 2/100's 
black cotton ; 23 picks of each kind per inch. 

A design is painted in different colours to indicate the effects required on 
the surface, and in Fig. 217 eight effects are represented by the plans A to H, which 
are shown connected by lines with the corresponding complete weaves in which 
the marks indicate warp. The first, second, and third figuring waips are respec- 
tively interwoven with the first figuring weft at A, B, and C, and with the second 
figuring weft at D, E, and F, while 6 brings the first weft to the surface, and H 
the second weft. The vertical marks in the complete weaves indicate the lifts 
of the binding ends, and distinctive marks, which correspond with those shown in 
the plans A to F, represent the lifts of the figuring ends in forming the pattern on 
the surface, while the diagonal marks show the other lifts of the figuring ends. In 
each weave A to F the figuring ends required on the surface float over both 
figuring picks, and the binding ends are raised on the binding picks. On the 
figuring picks that are required to form the pattern on the surface along with the 
figuring ends, only the latter are raised, as shown on the first of each group of 
three picks in A, B, and C, and on the second of each group in D, E, and F. On 
the figuring picks that are not required to show on the surface, one of the remain- 
ing figuring warps is raised continuously, and the other in l-and-3 sateen order, 
while the binding ends are lifted in 3-and-l sateen order. The sateen order is 
indicated by the dots in the small plans A to F. 

The weaves 6 and H in Fig. 217 illustrate two different methods of bringing 
the figuring picks to the surface, but in both cases the wefts are stitched by the 
binding ends. Two figuring warps are raised in l-and-3 sateen order on the picks 
that are not required on the surface, and the remaining figuring -warp on all these 
picks as well as on the binding picks. The dots in the small plans G and H show 
the sateen order of lifting one figuring warp, and the hollow circles the order of 
lifting the other figuring warp. 

All the warps require to be controlled by the harness, and assuming that an 
ordinary jacquard and harness is arranged in four equal sections, and drafted 
as shown at K in Fig. 217, the ends will be lifted as indicated in the following, 
each horizontal space in the solid design representing three cards. 
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Dark 

figuring 

pick. 

light 

figuring 

pick. 

Binding 
pick. 



Binding Warp. 



First Figuring 
Warp. 



Cut all but the 
dots in D, £, and 
F, and cut G plain. 

Cut all but the 
dots in A, B, and 
C, cut G plain, and 
cut H solid. 

Cut A, B, C, D, 
£, and F solid, and 
cut G plain. 



Cut A and D 
solid, and cut the 
dots in £, F, and 
H. 

Cut A and D 
solid, and cut the 
dots in B, C, and 
G. 



Second Figuring 
Warp. 



Cut B, £, F, and 
H solid, Bikd cut 
the dots in D. 

Cut B, C, and £ 
solid, and cut the 
dots in A and the 
hollow circles in G. 

Cut H soUd. 



Third Figuring 
Warp. 



CutC,D,£,and 
F solid, and cat 
the hollow circles 
inH. 

Cut A, B, C, F, 
and G solid. 



Cut G solid. 



SCOTCH, KIDDERMINISTER, OR INGRAIN CARPETS 

This is a class of texture in which the ornamentation is due to the use of differ- 
ently coloured threads. In the simpler cloths the structure consists of two differently 
coloured plain fabrics, which are interchanged with each other in forming the 
design, as illustrated at N in Figs. 70 and 71 (p. 74). A number of different colour 
effects can be produced by combining two colours of warp with two different colours 
of weft, as described in reference to Fig 176 (p. 152) and Fig. 185 (p. 159). Also 
two or three warps are combined with two or three wefts, as iUustrated in Figs. 
206, 207, and 208 (pp. 187-189) in order to produce greater variety of pattern 
and a thicker structure. Designs in which only two double-plain effects are combined 
can be very conveniently woven by means of a special jacquard and harness mount ; 
and although the class of Scotch carpet, for which the machine is particularly 
suitable, has been largely superceded by other makes, the arrangement embodies 
such a valuable principle of weaving that it is described and illustrated in the 
following : — 

Double -Plain Qofh Jacquard. — This machine is specially arranged for weaving 
cloths' in every part of which there are two differently coloured equal plain fabrics, 
one above the other, which interchange in forming the design. The jacquard 
is a compound or '' twin " machine which is operated in conjunction with four 
working comber-boards. The ends, which are arranged as to colour in 1-and-l 
order, are drawn in special order upon the harness. The principle of the machine 
and draft is illustrated in Fig. 218. To correspond with the two colours of warp 
there are two sets of hooks A and B, the hooks A having their bent upper ends 
turned towards the card cylinder, while those of B are turned towards the spring 
box. Only one series of needles C is employed, but each needle controls a hook 
of each set. There are two griffes carrying two sets of lifting blades E and F, and 
each blade is inclined towards the hooks that it governs, but whereas the hooks 
A, when in their normal position, are over the blades E, the hooks B are clear of 
the blades F. The harness cords have knots G tied upon them which rest (when 
the cords are not raised by the jacquard) upon the working comber-boards. K, 
L, M, and N. Two comber-boards are allotted to each set of hooks and harness 
cords in order that each colour of warp may be lifted in plain order by the comber- 
boards independently of the jacquard. 

The ends are drawn upon the harness as indicated at H in Fig. 218, in which 
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the solid lines represent, say, dark ends, and the shaded lines Ught ends. The 
dark ends are drawn upon the harness cords that pass through the front two boards 
N and M, and the light ends upon the cords that pass through the rear boards 
Ii and K. It will be seen that hy raising the board N the odd dark ends will be 
lifted, by laising L the odd l^ht ends, by raising M the even dark ends, and by 
raising K the even light ends. 



Fig. 218. 

The needles are connected to the hooks in such a manner that the hamess 
cords pass to the comber-boards without being crossed. Thus, the hooks in each 
set, in the order of 1, 2, 3, 4, 5, 6, 7, 8, are connected to the needles in the order 
of 1, 3, 5, 7, 2, 4, 6, 8, because the odd ends of each colour are drawn upon 
the hamess of one board, and the even ends upon the hamess of the next board. 
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The weft i& in two colours, and is inserted in the order of a pick of each alter- 
nately. On one dark pick the odd dark ends are lifted by one board, and on the 
next dark pick the even dark ends by the next board ; the plain weave of the 
dark fabric thus being formed. In the same manner on one light pick the odd 
light ends are raised by one board, and on the next light pick the even light ends by 
the other board, so that the plain weave of the Ught fabric is formed. The purpose 
of the jacquard is to lift the light ends on dark picks where a light surface is required, 
and to lift the dark ends on light picks in forming a dark surface. 

Operation of the Jacquard and Comber-Boards, — The operation of the machine 
is as follows : — Each card acts for two picks — a pick of each colour — during which 
the two griffes are operated alternately. A blank in a card presses a hook A away 
from the path of a lifting blade E, whereas a hook B is pressed over a blade F. 
On the other hand, a hole in a card allows a hook A to remain over a blade E, and 
a hook B to remain clear of a blade F. Thus, one hook of a pair controlled by 
the same needle is certain to be raised on one pick, and the other left down on 
the other pick. Taking the order of wefting to be 1 dark, 1 Hght, the complete 
order of shedding is as follows :— * 

Odd spaces ( First pick (dark)— hooks A (light) atid board N (dark) are raised. 



of design \ Second „ (light) — „ B (dark) „ . L (light) 

Even spaces j Third pick (dark) — „ A (Ught) „ M (dark) 
of design ( Fourth „ (light)— „ B (dark) „ K (light) 



9> 
}> 



. The full weaves that are produced will be understood from an examination 
of the plans given at M, N, 0, and P in Fig. 218. M shows the weave that is formed 
by the lifting of the boards, the solid marks representing the dark ends, and the 
crosses the light ends. Assuming that the marks of the plan N are cut upon the 
cards, the Ufts indicated at will be produced by the jacquard, the crosses repre- 
senting light ends hfted on dark picks, and the full squares dark ends lifted 
on light picks. The complete weave formed by the boards and the jacquard in 
combination is, therefore, as shown at P, in which the full squares represent the 
dark surface and the crosses the light surface. In cutting the cards from a design, 
holes have to be cut to correspond with the positions where the colour of warp 
is required on the surface which- is controlled by the hooks that normally are over 
the Ufting knives. (P may be compared with N in Fig. 70, p. 74.) 

Method of Designing, — ^In painting out a design the figure is indicated solid, 
and no weave marks are inserted upon either the figure or the ground. The sectional 
design given in Fig. 220 may be taken as an example, in which it will be seen that 
variety of effect can be obtained to some extent in painting in the figure. Each 
vertical space of the design paper corresponds to two ends, and each horizontal 
space to two picks, and there is, therefore, a saving in cards of three-fourths. 

Limitation of the Mounting,— The limitation of the machine is that only two 
effects are possible in the cloth since each colour of warp can only be interwoven 
with the colour of weft that is allotted to it. Each effect does not necessarily require 
to be in a solid colour, as the weft colours may be different from the warp colours, 
but the interweaving of each colour of warp with both colours of weft is impossible. 
In many cases this is a disadvantage as compared with the effects that can be 
woven in a machine in which every end is controlled by a separate needle. Also> 
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as the two fabrics are separate except where they interchange, the wear of the 
cloth is not so good as that of a solid structure of the same weight and thickness. 
The original type of Kidderminster carpet has, therefore, been modified in various 
ways, and as will be seen by comparing the following examples with Figs. 211 
to 216, the textures, in the modified forms, are very similar in principle of 
construction to weft-face tapestry cloths. Thicker and stronger yams are, of 
course, employed in the carpets. 

Weft-Fue Ingrain Carpets.— Fig. 219 represents a fabric in which the design 
is due to the interchange of two differently coloured wefts, while the corresponding 



?lg. sie. 

sectional plan, given in Pig. 220, illustrates the method of painting out a design- 
The warp is arranged — 1 binding end, 1 two-ply figuring end, as shown in the 
heald-and-hamess draft given at A in Fig. 221. In some cases the figuring ends 
ate single, but if they are two-pty they should be drawn separately through double- 
eyed mails in order that they will spread out, and give a fuller appearance to the 
cloth. If an ordinary form of jacquard is used two cards are cut from each horizontal 
apace of Fig. 220, as follows :^Fir8t card, cut the blanks ; second card, cut the 
marks. The healds are operated in 2-and-2 order, and the complete weaves, given 
at B and C in Fig. 221, are produced in the figure and ground respectively. The 
cloth is perfectly reversible, a dark figure on a Ught ground being formed on one 
side, and a light figure on a dark ground on the other side. Sometimes, however. 
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one of the wefto is chintzed in order to develop a portion of the figure m a third 



colour, in which case the cloth is generally not reversible, because the chint»tl 
weft produces horizontal lines in the ground on the underside. 

From an examination of the 
weaves given at B and C Id Fig. 321 
it will be seen that the harncs.^ 
ends left down on the first pick of 
each pair are raised on the second 
pick. The double-plain machine, 
illustrated in Pig. 218, can be 
adapted to weave the cloth by 
connecting each harness cord to 
two hooka that are controlled 
by the same needle. The arrange- 
ment then enables one card to 
act for two picks, as the ends left 
" " down by the hooks A on the first 

Fig. 221. pick are automatically raised on 

the second pick by the hooks B. 
class of structure, represented in 



Reversible FourPly Wett Structure. -Thi 
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Fi<r. 219, is also made with more than two series of diSeiently coloured wefts, 
and in order to enable changes to be readily made from one cloth to another, an 
ordinary form of heald-and-harness mount is chiefly employed, and the two figuring 
ends, which alternate with each binding end, are drawn on separate harness cords. 
Fig. 222 represents a fabric in which the design is formed in four differently coloured 
wefts, the following being suitable weaving particulars : — 

Warp — ^1 cotton binding end, 3/24'a ; 2 jute figure or stumer ends, 9 lbs. per 
spyndle ; 7 binding ends and 14 jute ends per inch. 

Weft — 60 yards per ob. worated or woollen ; 14 picks of each colour per inch. 
The binding ends in this class of cloth require to be from 60 to 120 per cent. longer 



Fig. 222. 

than the jute ends, according to the thickness of the weft and the number of 
picks per inch. 

Fig, 223 shows a portion of the design given in Fig. 222, the different marks 
representing diSerent colours of weft on the surface, while D in Fig. 224 represents 
a form of heald-and-harness mount that is used in weaving the cloth. The plans 
B, F, G, and H in Fig. 224 respectively correspond with the four ellects represented 
in Fig. 223, and each plan is connected by lines with the corresponding complete 
weave in which the marks indicate weft. The healds are operated in 4-and-4 
order, as indicated by the vertical marks ; and if the draft D in Fig. 223 is employed 
four cards are cut from each hori3ontal space of the design as follows : — 

First card— cut G solid, and odd ends of F and H, 

Second „ „ H „ „ „ K „ G. 

Third „ „ E „ „ „ F „ H. 

Fourth „ „ F „ „ „ E „ G. 
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In the complete weaves, the marks which correspoDd witJi those in the solid 



plans indicate the weft that ia on the surface, and it will be seen in each example 
that one pick in every group of four picks floats over two pairs of figuring ends 



E F G H 

Fig. 224. 

and one binding end Similar floats are also formed by one of the wefts on the 
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underside of the cloth, as indicated by the picks in the full weaves upon which 
there are five blanks to one mark. On the remaining two picks of each group of 
four, the odd figuring ends are raised and the even ones left down, as indicated 
by the crosses. Therefore, in every part of the cloth two picks lie in the centre, 
while one forms figure on the surface and the other a similar figure on the back, 
the cloth being reversible. Three wefts are much mdre commonly used than four 
wefts, but the structure is the same except that there is only one weft in the centre. 
In place of the draft given at D in Fig. 224, the sectional harness arrangement, 
indicated at K, may be employed, in which the odd figuring ends are drawn upon 
the front, and the even figuring ends upon the rear harness cords. In the latter 
system the design only needs to be painted out upon half as many vertical spaces 
as there are figuring ends in the repeat, the cards being cut as follows : — 



Front Section. 



Rear Section. 



First card. 
Second card. 
Third card. 
Fourth card. 



Cut F, G, and H. 
Cut E, G, and H. 
Cut E, F, and H. 
Cut E, F, and G. 



CutG. 
CutH. 
Cut E. 
CutF. 



With either the draft D or K in Fig. 224 the weft floats are stitched alternately 
by the binding ends, and a plain weft surface is produced. The cloths, however, 
are also woven with two binding ends alternating with the figuring ends, as indicated 
in the draft H, Fig. 213 (p. 194), in which case the weft floats are stitched in a 
straight line, and a weft-rib surface is formed. Further, in some of the carpet 
fabrics none of the wefts are in the centre, all except the one forming the figure 
being interwoven alike on the underside, in the manner illustrated by the tapestry 
example given in Figs. 211 and 212. 

Methods of producing Variety. — Many variations of the carpet styles, illus- 
trated in Figs. 219 to 224, are made chiefly with the idea of obtaining diversity 
of colour in the design in an economical manner. Worsted, or even jute, figuring 
ends may be used in the dyed state in forming small parts of a design in conjunction 
with the figuring wefts. The wefts may be mixed in pairs on the surface and produce 
efEects in addition to those formed in soUd colours, in a method similar to that 
illustrated in Fig. 213 (p. 194). 

A cloth may be woven in four colours of weft which is only equivalent in 
weight to a two-wefted cloth, the first and third colours representing one 
weft and the second and fourth colours the other weft. Two wefts are brought 
to the surface together, or one weft in conjunction with the figuring warp, a 
large variety of intermingled colour effects resulting. For instance, each weft 
colour can be mixed with the figuring warp colour, and the first and second 
wefts with either the third or the fourth weft. A combination of eight effects can 
thus be formed in a design without interfering with the 2-and-2 working of the 
healds. In painting out a design the different effects may be indicated as represented 
in the lower portion of the plans A to H in Fig. 225. A, B, C, and D respectively 
show the first, second, third, and fourth colours intermingled with the figuring 
ends, alternate spaces being left blank to show where the warp is brought to the 
surface. E shows the first and third wefts combined ; F, the first and fourth ; 
G, the second and third ; and H, the second and fourth ; the horizontal spaces 
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being painted alternately in different colours to represent the wefts required on 

the surface. Two cards are cut from each horizontal space of a design, in each 

case all but the marks of the weft 
required on the surface being cut. 
The complete weaves, in which 
the marks indicate weft, are 
shown in the upper portion of 
the plans A to H in Fig. 225, 
and in this example two binding 
ends alternate with two figuring 
ends. 

It is possible to combine the 
first and second wefts together, 
and the third and fourth to- 
gether, as shown at K and L in 
Fig. 225, but if these effects are 
used in a design in addition to 
the others, the binding ends re 
quire to be controlled individually 
by the jacquard and harness. 
This is in order that the lifts of 
the binding ends may be arranged 
to fit with the order in which 
the wefts are brought to the 
surface, as shown in K and L, in 

which it will be seen that the vertical marks are in different positions from those 

in the other plans. 




liaHHIIBHI 



MHaBIIIBB 

■iiBfanfi 



imnvmMi 


■ tl^^■ll^^ 


■ TBHBIIBI 


iiHBanBai 


iiB^tJiiari: 


BM^^all^^ 


aiiBBariBB 





K 



Fig. 226. 



CHAPTER XI 

FANCY TOILET AND QUILT FABRICS 

Fancy Toilet Cloths— CUBsi^CAiion of the Fabrics— Loose-Back Toilets. Fast- Back ToiUts and 
Marseilles Quilts — ^Method of Designing — System of Loom Mounting — Four-Pick Structure 
— Five -Pick Structure — Special Five -Pick Cloth. Mitcheline or Patent -Satin 
Quilts — Method of Loom Mounting — Method of Designing and Structure of the doth — 
Other Varieties of Quilts. 



FANCY TOILET CLOTHS 

In fancy toilet cloths (which are similar in structure to welts and piques of which 
they are a development *) tight stitching ends, brought separately from a heavily 
tensioned beam, are woven into a slack plain face cloth in such a manner as t-o 
produce a less or more elaborate design according to whether a dobby or a jacquard 
shedding motion is employed. A simple style is represented in Fig. 226 for which 
the condensed plan is given at A in Fig. 227. Each mark of A indicates the lift of 

♦ Welts and piques are described and illustrated in the accompanying book, " Textile 
Design and Colour" — "Elementary Weaves and Figured Fabrics." 
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a tight Btitcbing eod over two face picks, by which the slack face cloth is drawn 
down and indentations formed in the surface ; the blank diamond spaces between 
the marks correspond with the raised or embossed portions of the cloth. In 
weaving the design A in a dobby loom four healds would be employed for the plain 
face ends, and nine healds for the stitching ends, as shown in the draft given at 
B in Fig. 227. In jacquard weaving the plain face ends are drawn upon two healds 
(or four according to the sett of the warp) placed in front of the harness, only the 
tight stitching ends being drawn upon the harness, as shown at G in Fig. 227. 
The draft enables a design to be woven that repeats upon three times as many ends 
as there are jacquard needles employed. A shows the card-cutting plan for a 
jacquard machine, the marks being cut. 

' Qassiflcation ot ttie Fabrics.— The cloths are classed as 2-pick, 3-pick, 4-pick, 
and 5-pick stitch' according to the number of picks that each horizontal space 
of a design represents— that is, the number of picks per stitch ; and they are also 
described as "loose-back" and "fast-back" according to whether the stitching 
ends are floated loosely or are interwoven on the underside. The bulk of loose- 



Fig. 226. 

back toilets are made on the 3-pick basis, and a heald-and-harness draft, as repre- 
sented at C in Fig. 227, is employed for jacquard styles ; whereas fast-back cloths 
are made 4 or 5 picks per stitch, and are woven in a jacquard with working comber- 
boards. 

Loose-Back Toilets.^Full weaves, to correspond with the plan A, are given 
at D, E, and P in Fig. 227, which are constructed on the loose-back principle, and 
are arranged 2, 3, and 4 picks per stitch respectively. In D no wadding picks 
are inserted, and in jacquard shedding each card acts for two picks, forming the 
lift« shown in sohd marks, while the healds are raised in altemat« order by means 
of tappets so as to produce the plain weave, as repreBent«d by the dots. 

Generally, thick wadding weft is employed in the cloths which hes between 
the tight backing ends and the unstitched portions of the face fabric, and gives 
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greater prominence to the latter while making the cloth more Bubstantial. la 
the 3-pick cloths the picks are usually arranged in the order of 4 face to 2 wadding. 
as shown at E in Fig. 227, in ordei that a loom with changing boxes at one end 
only may be used. In this case, in jacquard shedding, each card acts for thre« 
picks, while the healds are raised alternately on the face picks, and both together 
on the wadding picks ; the latter lifts are indicated by the crosses in E. In a 4-pii.'k 
structure the picks are arranged 2 face and 2 wadding, as shown at F in Via. 22T, 



Fig. 227 

and each card in jacquard shedding acts for four picks. The system of designing 
for elaborately figured loose-back toilets, which is exactly the same as for fast- 
back cloths, is illustrated in Fig, 229. Sometimes the 4-and-2 structure, repre- 
sented at E in Fig. 227, is made what is teimed " half-fast" back by raisinft 
the stitching ends at rather infrequent intervals on the wadding picks under the 
embossed figure. 
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FAST-BACK TOILETS AND MARSEILLES QUILTS 

Fast-back toilet fabrics are exactly the same in principle of coDstnictlon as 
Maraeillea quilts, which are usually made with either 4 or 5 picks to each stitch 
ur each horizontal space of a design. A representation of a portion of a Marseilles 
quilt fabric is given in Fig. 228, and a sectional design to correspond in Fig. 229. 
In this structure the tight Htitching ends are interwoven on the underside in plain 
order with a portion of the picks, so that two plain fabrics are formed^-one above 
the other— in every part of the cloth. In the embossed figure the two fabrics are 
quite separate from each other, and wadding picks he between them, but in the 



Fig. 228. 

ground they are very firmly united by the interweaving of the stitching ends with 
the face picks. 

Method ol Deslgning.^In preparing a design for the card-cutting the embossed 
figure may be indicated by a wash of colour, in the manner represented by the 
shaded squares in Fig. 229, and plain weave is inserted round the figure in order 
to separate it from the ground. The order in which the stitching ends are required 
t<i be interwoven with the face picks is then indicated in the ground of the design, 
and various small weaves, such as those shown at G, H, and I in Fig. 229, may 
be employed. In the example shown in Fig. 228 the ground texture is as firm 
as it is possible to make it, as the stitching ends are raised in alternate order. 
The ground weave is therefore plain, which, however, only needs to be indicated 
at the left of the design, as shown in Fig. 229. The card-cutting particulars of 
the example are :— Cut the ground plain, and miss the figure ; but when a fancj- 
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ground is employed, the maike of the ground weave are cut. The stitchiDg ends 
are left down in the embossed sections of the cloth, lifts only being indicated io 
the bound portions ; and in every part of a design the order of marking requires 
to be arranged to fit with plain weave. 

System ol Loom M0URtlilg.^in weaving the cloth a jacquard machine is com- 
biued with two working comber-boards and two (or four) healds, and the ends 
are drafted in the method illustrated at J in Fig. 230. The arrangement very 



Fig. sag. 

largely extends the size of repeat of a jacquard, and a great saving is effected 
of time, labour, and material in the designing and card-cutting. The ends which 
form the plain-face cloth are drawn upon healds placed in front of the harness. 
while the odd and even stitching ends are separately controlled by the harness 
cords, whose knots rest upon the front and back comber-boardfl respectively. In 
order to avoid crossing the harness cords in their passage from the hooks to the 
comber-board, the needles and hooks are connected in the manner illustrated in 
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the upper portion of Fig. 424, the odd needles controlling the harness cords 
that pass through one board, and the even needles those that pass through the 
other board. 

Four-Pick Structure.— The plans K and L in Fig. 230, each of which repeats 
upon six ends and eight picks, respectively show the weaves of the embossed and 
bound portions of a cloth which is woven with four picks per stitch. The warp 
is arranged the same as in the pique and toileting structures, and the weft is inserted 
in the order of two fine picks and two thick picks. The embossed weave K is formed 
by the operation of the healds and the comber-boards, as follows : — The healds 
are raised in alternate order on the two fine face picks, so as to form the plain face 
cloth (represented by the dots), and both together on the thick picks (shown by 
the crosses), the face ends thus being raised on the wadding and backing picks. 
The comber-boards are raised in alternate order on the fourth and eighth picks 
(indicated by the diagonal strokes), the plain back weave thus being formed by 
the second of each pair of thick picks, while the first of each pair forms the wadding. 
In the bound weave L, Fig. 230, the order of lifting is the same as in K, but, in 
addition, the jacquard hooks are raised so as to lift the stitching ends in alternate 
order over a group of four picks at a place, as shown by the solid marks. The 
stitching ends are thus raised over the fine face picks, while on the underside they 
interlace- the same with the two thick picks. The tappets which control the 
healds and comber-boards are made eight picks to the round, and the jacquard 
is operated once in every four picks. 

The complete weave, in the 4-pick structure, is given at M in Fig. 230 of the 
ends 5 to 20, and the picks 1 to 10 which are enclosed by brackets in Fig. 229. Each 
card acts for four picks, and, as shown by the diagonal strokes, the alternate Ufting 
of the stitching ends by the comber-boards, where the embossed structure is formed, 
joins properly with the alternate lifts formed by the jacquard in the bound portions. 
From a comparison of M in Fig. 230 with F in Fig. 227 it will be seen that the 
fast and loose-back structures are alike, except that in the embossed portions 
of the fast-back cloths the tight stitching ends, by means of the working comber- 
boards, are interwoven in plain order with the even thick picks. 

The interweaving of the picks 1, 2, 3, and 4 with the ends 1 to 24 of the design 
M, is represented at N in Fig. 230, the bound structure being shown on the left, 
and the embossed effect on the right. shows the interweaving of the la it three 
ends of M with the picks 9 to 16, the embossed and bound structures being 
represented in the upper and lower portions respectively. The plain face threads 
are shown in soUd black, and the threads are connected by Unes in order that 
the drawings may be readily compared with the plan M. 

The following are the weaving particulars of a cloth with four picks per stitch : — 

Face warp, 2/80*8 cotton ; stitching warp, 2/48's cotton ; face weft, 30'8 
cotton ; wadding and backing weft, lO's cotton ; 108 ends and 144 picks per inch. 
The stitching ends contract from 5 to 8 per cent., and the face ends from 15 to 20 
per cent., while the shrinkage in width is about 12 per cent. Since each vertical space 
of the design paper is equivalent to three ends, and each horizontal space to four 
picks, the counts of the design paper (not allowing for contraction) is in the ratio 
of (108 -f- 3) to (144 -r 4)— or 8x8 for an 8-row machine, and 12 x 12 for 
a 12-row machine. Large machines with 12 hooks per row are mostly used 
in weaving quilts. 
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The 4-pick structure is eometimes made as shown at F in Fig. 230, which 
correBponds with the picks 1 to 8, and the enda 1 to 32 of M. In this case the footth 
and seventh of each series of dght picks form the backing picks, and the thin) 




Fig. 23ft 

and eighth the wadding picks ; and the arrangement is used when the backing 
picks are formed of the same weft as the face fabric. The complete order of weftiDg if 
then — 2 picks fine, 1 pick thick wadding, i picks fine, 1 pick thick wadding, which 
necessitates the use of a loom that is provided with changing boxes at both ends. 
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Five-Pick Structure. — The struGtuie of a S-pick cloth is illustmted at Q in 
Fig. 230, which corresponds with the picks 1 to 16 and the ends 1 to 32 of M. In 
this structure in each series of ten picks the fifth and eighth (indicated hj the arrows 
at the aide of Q) form the hacking picks, and these consist of the same kind of weft 
as the face picks, so that the complete oidei of wefting is 2 picks fine, 2 picks thick 
wadding, 4 picks fine, and 2 picks thick wadding. Each card acts for five picks ; 
the healds are operated in alternate order on two picks, and then are raised together 
OQ three picks ; and the comher-boards are raised alternately on the pick that 
follows and Uiat which precedes the wadding picks. To correspond with the fore- 
going particulars of a cloth the 

structure represented at Q would U U U 

be woven with 180 picks per U " ,i ,, 

iach, of which 72 fine picks would 
form the face, 36 fine picks the 
back, and 72 thick picks the 
wadding. The system of design- 
ing, illustrated in Fig. 229, is 
correct for both the structures 
P and Q. 

Special Rve-PIck Qoth. — 
In a further development of the 
Marseilles quilt structure the 
face and back ends and picks 
are in equal jwoportions, and 
there are two wadding picks to 
four face and four back picks. 
A different arrangement of jac- 
quard hamess-and-heald mount 
is employed, which is illustrated 
at A in Fig. 231. The hooks and 

needles are connected the same _ 

as in an ordinary machine, but' pig 231. 

two harness coids are attached 

to each hook, one of which passes through the front comber-board, and the 
otiier through the rear board, as represented in the upper portion of the 
diagram A. The system of tie-up is also illustrated at A in Fig. 234. Two 
sets of healda are employed, the face ends being drawn upon the front set 
and one-half of the back ends upon the back set. The other half of the 
back ends are drawn in alternate order upon the two working comber-boards. 

The order in which the healds and comber-boards lift, and produce the unbound 
or embossed portion of the cloth, is indicated at B in Fij[. 231. The dots in B 
represent the [^ain face weave, the circles the face ends raised on back picks, 
Che crosses the face ends raised on wadding picks, while the vertical and diagonal 
marks respectively show the lifts of the back healds and the knotted comber- 
boards, by which the plain weave of the back fabric is produced. 

Two repeats of the complete weave of the bound portions of the cloth are 
given at C in Fig. 231, in which the solid marks show the order in which the harness 
back ends are lifted over the face picks by the jacquard. Each card acts for ten 
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picks, and the machine lifta on two picks in each group ; and as two consecutive 
harness cords are connected to each hook the harness back ends are raised in pain. 

D in Fig. 231 shows the actual card-cutting plan which, in conjunction with the 
lifts formed automatically by the healda and the comber-boards, will produce 
the plan C, The method of designing is illustrated by Fig. 229, but it will be seen 
in this case that each small space of the paper corresponds to eight ends and ten 
picks in the cloth. As regards the threads on the face of the cloth each needle 
is equivalent to four ends, and each card to four picks ; and compared with the 
arrangement illustrated at J in Fig. 230 a saving of three-fourths of the cards 
ia effected, because the %uring capacity of the jacquard is doubled and only half 
as many cards are required. 

In Fig. 231 the picks are arranged 2 face, 2 back, 2 face, 2 back, and 2 wadding, 
but tike principle of the shedding is not hmited to this order of wefting. The looms 
used in weaving the different classes of Marseilles quilts and fast-back toilets are 
provided with tappets at the side, as illuatmted in Fig. 190 (p. 168), for operating 
the jacquard, comber- boards, and healds, and the tappets are arranged 8 or 10 
picks to the round, according to the class of cloth. 

MUCHELINE OR PATENT SATIN QUILTS 

The Mitcheline quilt structure is a double cloth in which two plain fabrics 
ore BO firmly bound together aa to be inseparable. The design is due to the inter- 
change of the two fabrirs, 
and the cloth is equally 
compact and solid in even' 
part. A representation of 
a cloth is given in Fig. 232. 
while Fig. 233 shows a por- 
tion of the design to corre- 
spond, as it is indicated 
upon design paper. The 
following are the weaving 
particulars of a medium 
quality of cloth : — 

Warp— 2 ends of 18's 
cotton to 1 end of 
32's cotton. 

Wefl^2 picks of 40's 
cotton to 2 picks 
of 8'b soft spun 
cotton. 

64 ends and 96 picks 
per inch. The 18'h warp 
contracts about 2 percent., 
and the 32's warp (which 
is placed on a separate 
*"''■■ ^^^ beam) from 20 to 25 per 

cent., while the shrinkase in width varies from 10 to 15 per cent. 
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The 18'b warp and the 40'b weft form the plain ground fabric, and the 32's 
warp and the 8'b weft the plain figuring fabric, on the right side of the cloth, and 
vice versa on the reverse side. The 32'b warp of the plain figuring fabric is really 
a binding warp which interweaves regularly with the 40'b weft of the plain ground 
fabric, and thus binds the two fabrics solidly together. The clothB are moBtly 
woven grey and then bleached, but sometimes the ends which form the ground 
(the 18' b) are ail coloured or are arranged in stripes of white and colour ; a white 
figoie then being formed upon a coloured or a striped foundation. 

Metliod ol Loom Mounting. —As in weaving Marseilles quilts a combination 



Fig. 233. 
of two working comber-boards and two healds is employed. The diagram given 
in Fig. liW (p. 168) shows the arrangement, and A in Fig. 234 illustratea the principle 
of the harness tie, while B shows the system of drafting. Two-thirds of the warp 
threads (the 18's) are drawn upon the harness, and one-third {the 32'^) upon the 
healds, as shown at B. Two harness cords, however, are connected to each hool< 
(as shown also at A in Fig, 231), one cord passing through the front combpr-board, 
and the other through the back board, as shown at A, so that including a heald 
thread, each hook is equivalent to a group of three threads. By raising a hook, 
two harness threads — one on each side of a heald thread— are lifted together. 
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birt by raising the comber-boards separately, the two harness threads, by means 
of the hameas knots resting upon the boards, are operated independently of each 
other. 

Metiiod of Dedgnliig and Structure of the Cloth.— Taking the order of weftin^c 
as 2 picks fine (Ws) and 2 picks coarse (S's) the order of shedding is as follows :— 
The comber-boards bft in alternate order on the two fine picks, and form the plain 
weave represented by the dots in the plans C and D in Fig. 234. The faealds lift, 
in 2-and-2 order alternately and produce the weave shown by the ciobms in C 
and D. The jacquaid ia raised on the first coarse pick and remains up on the second 
coarse pick and lifts the harness threads in pairs (one on each aide of a heald 
thread), according to the form of design that is required, so that the weave C is 
formed in one portion and D in another portion of the cloth. The igure is formed 
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chiefly by the floats of the thick weft, and in weaving the cloth right side up the 
marks in the design given in Fig. 233 indicate harness ends down, or weft. Taking 
the marks in C and D in Fig. 234 also to indicate weft, the former shows the ground 
weave and the latter the figure weave on the right side of the cloth ; but in weai,-ing 
the cloth wrong side up the marks represent warp, and C forms the figure weave 
and D the ground weave. The blanks, or the marks of the design Fig. 233, are 
cut according to whether the cloth is woven right or wrong side up. It will be 
seen in C and D that the healds are raised alternately on the thick picks (the 
third and fourth in each group), in order to form the plain weave of the figuring 
fabric. The regular binding of the two cloths together is effected by the Uter- 
nate lifting of the healds on the fine picks (instead of both being raised, or both 
left down, which would be necessary in order to form two separate fabrics). On 
the third and fourth picks the jacquard is raised while the same card presses; 
then the jacquard is lowered between the fourth pick and the first pick of the 
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next group o£ tour, and the card cylinder is turned in readiness for tte following 
pair of tliick picks. 

Variations cannot be produced in a design by altering tbe structure of tbe 
cloth, but a subsidiary efiect can be woven by painting upon alternate horizontal 
spaces only, as shown on the left of the small plan given at E in Fig. 236, or the 
marks of the design may be arranged so as to form a special efiect, as indicated on 
the right of E. The complete weave, to correspond with the picks 1 to 10 of E, 
is given at F in Fig. 235. Taking the marks to indicate weft, the drawing G shows 
how the picks 1 and 4 of F interlace with the ends 1 to 24, while H lepresents the 
interlacing of the last three ends of F with the picks 1 to 16. In G and H the thick 



picks and fine ends, which form the figuring cloth, are shown in sohd black, in 
order that they may be distinguished, and connecting lines are indicated to enable 
the threads to be compared. 

The counts of design paper for a cloth counting 72 ends and 96 picks per inch 
is in the proportion of {72 ■=- 3) to (96 + 4) = 8 X 8, or 12 x 12. On account 
of each horizontal space representing two thick picks, the figure in coarse cloths 
has a steppy outline, and in order to avoid this, sometimes a separate card is employed 
for each thick pick, the operation of the jacquard and the card cylinder being modilied 
to correspond. 

Other Varieties ol QuHts.— Other forme of quilts are in regular use, such as 
honeycomb, Alhambra, and rib or rep quilts. Honeycomb quilts are single cloths 
composed of very thick yams in which ordinary and Brighton honevcomb and 
similar weaves are employed, and very frequently these weaves are used in con- 
junction with warp and weft figure effects. The Alhambra quilt structure is 
an extra warp figured cloth, and a representation of a fabric is given in Fig. 148 
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(p. 134), while Fig. 147 illustrates a heald and harness mount that is employed. 
In a rib or rep quilt the threads are arranged the same as in an Alhambra quilt, 
and one form of the structure is woven in an Alhambra quilt loom. In this type 
all the figuring ends are raised on one pick, and all the ground ends (by lifting the 
healds together) on the next pick. Also, on the picks on which the ground ends 
are lifted, the harness ends are raised where the figure is formed, the lifting of both 
series of ends causing long weft floats to be produced under the figure. In another 
form of rib quilt a warp figure is produced on both sides of the cloth on a plain rib 
ground. The inverted hook type of jacquard, illustrated in Fig. 186 (p. 161) is 
used, and the cloth is similar in structure to the example given in Fig. 187 (p. 162), 
but on account of the thick weft and small number of picks per inch that are 
employed in the structure, it is customary to use a separate card for each pick. In 
addition, a cloth is largely used for bed mats that consists of a plain foundation 
which is figured with coloured extra weft, the surface being almost entirely covered 
by the figuring floats. 
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GAUZE AND LENO FABRICS 

structure of the Cloths. Oauze Mounting — ^The Doup — ^Bottom and Top Douping — Grauze and 
Leno Drafting — Relative Position of Healds — ^The Easer or Slackener — Sheds formed 
in Doup Weaving — Construction of Lifting Plans — ^The Shaker Motion — Gauze and Leno 
Compared — Modifications of Pure Gauze and Leno. CombinatioTU of Oauze and othtr 
Weaves — Stripe Patterns — Cellular Tennis Shirtings — Russian Cords — Simple Cross-over 
and Check Gauze Effects. Simple ''Net" Lenos — Comparison of Top and Bottom 
Doup Pegging Plans — Denting Net Lenos — Designing Net Lenos and Features to Note- 
Production of Pattern by Varying the Lifts of the Standard Ends — Bead Mounting for 
Net Lenos. Combinations of Oauze and Leno with Extra Warp and Extra Weft Effects. 
Two or More Doup Patterns. Patterns produced by one Doup and two or more Back 
Crossing Healds — Comparison with Two- Doup Style — Construction of Heald-ELnitting 
Plans for Gauze Stripes — Fancy One-Doup Net Leno — ^Distorted Weft Styles — Gauze 
and Figure Weave Combinations. 

Structure of the Cloths. — In gauze and leno weaving certain ends — ^termed crossing 
ends — are passed from side to side of what are termed standard ends, and are 
bound in by the weft in these positions. The crossing and standard ends may 
be arranged with each other in various proportions, as 1-and-l, l-and-2, l-and-3, 
2-and-2, 2-and-3, etc., but an essential condition is that each group of crossing 
and standard ends must be placed in one split of the reed. A crossed system of 
interlacing can be obtained when all the warp is brought from one beam, and in 
some cases this is essential in order to produce the desired effect. Very frequently, 
however, there is such a difference in the take up that it is necessary for the two 
series of ends to be brought from separate beams. The warp may consist entirely 
of crossing and standard ends, or stripes of these may be combined with stripes 
in which the ends interlace in the ordinary manner so as to form plain, twill, figure, 
etc. It is also possible for the crossing and standard ends to form the crossed inter- 
lacing alternately with straight interlacing in any required order. There is, therefore. 
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almost tmiimited scope for the production of variety of eSect in striped, checked, 
and figured fabrics by combining gauze or leno with practically any other system 
of interweaving. Where the crossed interlacing occurs, an open, perforated structure 
may be formed, or the crossing ends may be interwoven in zig-zag form on the surface 
of a more or less Compact ground texture. Nearly all kinds of yarns and yarn 
combinations can be used, but in open perforated structures particularly the threads 
should be as smooth, as uniform in thickness, and with as little loose fibre on the 
surface as possible. Silk threads, being the smoothest, are the beat, but cotton 
is very suitable, especially when mercerised, and also linen, as these yams possess 
little loose fibre ; while worsted yarns, when made from a good quality of wool 
and hard twisted and gassed, yield clear effects. Colour may be introduced to 
form stripes and checks, and various fancy yams, such as printed, knopped, spiral, 
gimp, slub, etc., may be inserted at intervals either as crossing, standard, or ground 
ends, or in the weft, in order to give a special eSect. The crossing ends require 
to be of good quality; and very light gauze fabrics are sometimes given the 
requisite firmness by using stiS linen or polished cotton yam as weft. 

GAUZE MOUNTING 

The necessary additions to an ordinary shedding arrangement consist of a 
half-heald — temied a doup or slip — which is connected with an ordinary heald 
or harness, and an easing or slackening motion, while 
in some cases a shaker motion is required. 

The Doup.— In Fig. 236 the different types of 
doups which are in most general use are represented, 
A and B showing two methods of connecting the 
half-heald to an ordinary heald, while C shows how 
it is connected to a jacquard harness. The crossing 
ends pass through the loops of the half-heald where 
indicated by the dots, and in the direction shown by 
the arrows ; and it will be noted that while in A and 
B the half-heald is permanently connected to the 
ordinary heald, in C the loop is held in position by 
the warp thread. The first method is more convenient ^ B C 

in drawing in the warp and in repairing broken ends. p<jg 230. 

The advantage of the latter method is that the 

doup, which wears out much more rapidly than the harness, can be readily 
replaced ; but, on the other hand, if the crossing ends are absent, the loops will 
slip out of the mail eyes. During weaving, however, this is not very detri- 
mental, as when the loose shp is used it is customary to have two crossing 
ends passing through each loop, both of which must be broken before the loop 
can detach itself from the harness. In Fig. 236 the half-heald is shown with a lath 
only at the bottom, but frequently a lath is also provided at the top, which is con- 
nected near each end to the bottom lath by means of cords, the arrangement, 
however, being simply in order to facihtate connections being made to the shedding 
apparatus. 

Bottom and Top Douptng.— The half-heald may be placed with the lath below 
the warp, as shown in Fig. 236, and in the diagrams in Fig. 237, or above, the 
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position in the latter case being represented by Fig. 236 when turned the other 
way up, and by the diagrams in Fig. 237a. Bottom douping is more commonly 
employed, as it is simpler to follow, is more conveniently applied in the loom, 
and the lift is not so heavy. This method, however, makes it necessary for 
certain styles to be woven wrong side up. In top douping the parts are better 
under the observation of the operative, and the repairs to the half-heald are more 
readily effected ; but if a loop breaks, as it hangs down, it is liable to become 
entangled with the warp and cause breakage, while the tension on the crossing 
ends, when a spring-reversing motion is used, makes it difficult in some cases to 
get a level bottom shed line. In practice the use of the top doup is generally limited 
to styles which require to be woven right side up, and can only be thus produced 
with the top doup. For some patterns which require two doups it is found advan- 
tageous to use both methods together. 

In bottom douping the half-heald is invariably placed in front of the ordinary 
heald to which it is connected, as shown in Fig. 237 ; but in top douping it is 
sometimes placed in front and sometimes behind, the latter position being shown 
in the diagrams in Fig. 237a. The choice of the position in top douping is largely 
a matter of opinion, the advantage claimed for placing the half-heald behind being 
that the relative position of the ])arts is then the same as in bottom douping with 
the half-heald in front. 

Gauze and Leno Drafting. — For the simplest style of doup weaving the following 
healds are necessary : — A half-heald or doup, lettered D in Figs. 237 and 237a ; a front- 
crossing heald F, to which the doup is attached ; a back-crossing heald B, through 
which the crossing ends are drawn ; and a standard heald S, which carries the 
standard ends. (In practice the terms very largely used for the healds are respect- 
ively — Doup, front standard heald, back standard heald, and standard heald, 
or sometimes ordinary heald. It is considered that the former designation is less 
Uable to lead to confusion, the term standard being used only for the healds which 
cany the standard ends, crossing for the front and back healds which operate 
the crossing ends, while ordinary will be applied to healds which are not used for 
the douped eifect, but to produce some other weave.) G in Fig. 237 shows a bottom 
doup draft in which one end crosses one end. In drawing in the waip the ends 
are drawn through the back crossing heald B and the standard heald S in the 
ordinary manner. Then the front crossing heald F and doup D are placed in front, 
the standard ends are drawn between the leashes of F, while each crossing end 
is passed under the standaid end and drawn through a loop of the doup D. In 
top-douping the crossing ends are passed over the standard ends, as shown at 
K in Fig. 237a. The crossing ends may cioss the standard ends either from the 
left or from the right. No ends are drawn through the mails of the front crossing 
shaft, the purpose of this heald being simply to support the half-heald. 

Relative Position of the Healds.— In mounting the healds in the loom, in order 
to reduce the acuteness of the angle formed by the crossing warp when the crossed 
shed is made (shown at H and L in Fig. 237 and 237a) it is customary to allow a 
greater amount of space between the front and back crossing healds than between the 
other healds. In the drafts G and K in Figs. 237 and 237a the back crossing heald 
is shown next behind the front crossing heald. The position is a matter of opinion, 
and by some it is preferred to have the back crossing heald behind all or a portion of 
the other healds, as the further back it is placed the less acute is the angle formed 
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by the crossing ends when the crossed shed is made, and there is, therefore, less 
strain on the crossing warp. However, so long as sufficient space can be obtained 
between the back and front crossing healds, the former may with advantage be 
placed next behind the latter, as then there is no liability of friction and entangle- 
ment of the crossing ends with the leashes of the other healds. When the design 
necessitates the use of all the shedding levers of a dobby, and the space between 
the healds is thus limited, it is better for the back crossing heald to be placed behind 
a few of the ordinary healds, or otherwise the angle formed by the crossing ends 
will be too acute (see further reference, p. 243). 

The Easer or Slackener. — This consists of a bell crank lever A fulcrumed at C, 
one extremity of which supports a cyhndrical bar E, Figs. 237 and 237a, which 
extends across the width of the warp, while the other end is connected to the shed- 
ding apparatus. After the healds have been mounted in the loom the easing bar is 
placed with the crossing ends passing in contact with its surface (over or under 
according to the position of the crossing warp beam), and usually in a position 
further back than the back rest. The crossing ends thus have a longer stretch 
than the other ends, and when the lever A is operated the bar E moves inward 
and gives in a sufficient length of the crossing ends to compensate for the greater 
length required when they form the shed in the crossed position. The lever is 
returned to its normal position by means of a spiral spring, and as in many cases 
the tension on the crossing warp makes it necessary for a very strong spring to 
be used, it is advisable for the easer to be arranged to give off the required length 
of warp with as little movement as possible. As many easers are required as there 
are doups employed, and several warp beams may be necessary, a proportion 
of which may be placed lower and the remainder higher than the back rest ; but 
the crossing ends, after leaving the easing bars, should be passed in contact with 
rods which will guide them all to the lease rods in line with the other warp threads. 

Sheds Formed in Doup Weaving. — These are illustrated for bottoni douping 
at H, I, and J in Fig. 237, and for top douping at L, M, and N in Fig. 237a. The 
formation of the crossed shed, which is the chief feature in doup weaving, is shown 
at H and L in the two figures. When this shed is formed the crossing ends are 
moved out of their normal position to the opposite side of the standard ends. 
In bottom douping the doup D and the front crossing heald F are raised, and the 
back crossing heald B and the standard S are left down, as shown at H ; while 
in top douping the position of the healds is exactly the reverse, as shown at L. 
The crossing ends, being held by the back crossing heald in one line of the shed, and 
by the doup and front crossing heald in the other line, pass almost at right angles 
frona one to the other ; hence a greater length of crossing warp is required from 
the fell of the cloth to, say, the lease rods than when these ends are in the normal 
position. The easer A is, therefore, operated at the same time as the front crossing 
heald, and the easing bar E is moved in from the position represented by the 
dotted circle ; the additional length of crossing warp required thus being given in. 

The formation of the open shed, in which the crossing ends are operated in 
their normal position, is illustrated at I and M in Figs. 237 and 237a. In bottom 
douping the doup D and the back crossing heald B are raised, and the front 
crossing heald F and the standard S are left down ; the loops of the doup being 
drawn under the standard ends and lifted with the crossing ends when the latter 
rise on the normal side of the standard ends, as shown at I. In top douping 



224 



ADVANCED TEXTILE DESIGN 




exactly the opposite conditions prevail, as shown at M. Wheo this shed is formed 
the lever A ia depressed and the easing bar E is moved outward, the stretcli 
of the cioaaing warp thus being 
F B S E increased to the normal. 

J and N in Figs. 237 and 
237a show the fonnation of 
an ordinary shed in which the 
standard heald only ia raised in 
bottom douping, while only that 
heald ia depressed in top douping. 
The easing bar E is again in its ' 
outward position. ' 

The correct setting of the ' 
f doup ia of the greatest importance i 
as regards the prevention of 
broken ends and undue wear of 
the loops. Its he^ht should be 
carefully regulated, and it should 
move exactly in accordance wltii 
the movements of the front and 
back crossing healds. Thus, in 
bottom douping. If it Is not raised 
sufficiently the loops will drag on 
the crossing ends, or on the leashes 
of the front crossing heald. On 
the other hand, if it ia raised too 
high the loops will shde through 
the eyes of the front crossing 
heald when the cross shed ia 
formed, while they will hang slack 
and be liable to become entangled 
on the open shed. Also, in order 
to facilitate the crossing move- 
ment, the standard heald should 
be set slightly higher in bottom 
douping and rather lower in top 
donping than the healds which 
operate the crossing ends. 

ConslnictiDti of Ufting Plaits. 
—0 and Q in Figs. 237 and 237a 
show the lifting plans for bottoia 
and top douping respectively whea 
the crossed and open sheds are 
formed alternately, the picks num- 
bered 1 in the respective plans 
corresponding with the drawings 
shown at H and L, and those 
numbered 2 with I and M. The plans F and R similarly show the order of lifting 
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when an ordinary shed is formed between the crossed and 
numbered 1 respectively corresponding with H and L, 3 
2 and 4 with J and N. The 
crosses represent the lifts of the 
doup, the dots of the front cross- 
ing heald, the circles of the back 
crossing heald, and the diagonal 
strokes of the standard, while 
the shaded squares show when 
the easer is operated. It will 
be noted that four spaces, D, F, 
B, and E, are provided for 
showing the operation of the 
crossing ends. The easer is al- 
ways moved when the front 
crossing heald is brought into 
action, while the doup is oper- 
ated with both the front and 
the back crossing healds. In 
practice, therefore, the lifts of 
the easer and the doup are 
frequently omitted from the 
lifting plan, as the other marks 
of the plan readily indicate 
when these should be operated. 
Also, in order that there will 
be absolute certainty of the 
movements being in unison, in 
bottom douping especially, the 
easer is sometimes connected 
to the shedding lever that con- 
trols the front crossing heald ; 
while the lath of the half-heald 
is connected to the back crossing 
heald lever, and also by cords 
to the lath of the front crossing 
heald on the opposite side of 
the shed. 

The Shaker Motion. — This 
mechanism is required under 
certain conditions in both 
bottom and top douping. From 
an examination of the crossed 
and open sheds, shown respec- 
tively at H and I in Fig. 237, 
it will be seen that the front 
and back crossing healds change 
positions in forming the sheds, but the standaid is at 
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doup at the top is both casea. In an open oi a Bemi-open sheddiog motion, 
in cbsDging from one ehed to the other, the front and back crossing healds 
move aimultaneously, and the mail eyes thus pass each other in the centre. 
At this time the crossing ends, and with them the loops of the doup, have to slip 
under the standard ends from one side to the other. In the first place, therefore, 
it is clear that the doup should be lowered to the centre along with the heald that 
is being depressed, and then be taken back to the top along with the heald that 
is being raised. This movement of the doup can be readily arranged for, even when 
it is operated separately in a double-lift open-shed dobby, by connecting it to two 
jacks, and arranging the pegging to allow one to fall and the other to lift. The 
next point to consider is the position of the standard ends which, so far as regards 
the interlacing of the threads, do not require to be raised at all. Assuming that 
the standard heald is stationarr 
at the bottom— at about the centre 
of the movement in an open or a 
semi -open shed, the parts will 
occupy the position represented 
at T in Fig. 238, where the front 
and back crossing healds are shown 
nearly level. It is evident that 
the crossing ends, and with them 
the loops of the doup, in changing 
from one side to the other of the 
standard ends, will dr^ against 
the latter, and excessive strain 
will be put upon the warp. In 
addition, if the easer is operated 
from the ordinary shedding ar- 
rangement, the easing bar will be 
about midway between its two 
extreme positions, as shown in 
the diagram T ; and when the 
crossing takes place the length of 
the crossing warp will be insufh- 
cient to reach under the standard 
ends. The formation of a shed, 
under the conditions shown at T. 
however, the standard heald is raised half-way. 




Fig. 238. 



is clearly impossible. 

a little higher, at the time that the front and back crossing healds are passing 
each other in the centre, there will be no obstacle to the crossing ends and the 
loops passing from one side to the other of the standard ends, as is represented 
at U in Fig. 238. 

It ia for the purpose of raising the standard ends to the centre of the shed and 
oE returning them to the bottom when the crossing has been effected that a shaker 
motion is employed. The additional mechanism is only required when, in an open or 
a semi-open shedding motion, the crossed and open sheds, or vice versa, are formed 
on successive picks, on both of which the standard ends are down. This, of course, 
is in reference to bottom douping, but the same applies in open shedding to 
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top douping, except that the standard ends require to be moved from the top 
to the centre and back again by the shaker. The shaker motion may be dispensed 
with (1) when one or more picks separate the crossed and open sheds, because 
then the doup and the front and back crossing healds are level before the crossing 
commences ; (2) when the crossed and open sheds succeed each other so long as 
the healds, which govern the crossing and standard ends, are all level between 
the picks. The latter condition may be due either to the type of shedding motion 
employed or to the order in which the standard ends interlace. Thus no shaker 
is necessary — (a) in closed shedding, as all the healds are level between the picks ; 
(b) in top douping in double-lift semi-open shedding, as the shafts required up on 
successive picks are lowered to the centre between the picks ; (c) in double-lift 
open and semi-open shedding, when in each group there are two or more standard 
ends which work plain, as in this case the two standard healds are in the centre at 
the same time as the front and back crossing healds. Sometimes, however, and 
particularly when the standard ends are somewhat crowded, shaking, in a modified 
form, is employed when not absolutely necessary ; but the idea here is not so 
much to move the standard ends half the height of the shed as to shake them 
sufficiently to enable the crossing from one side to the other to be more readily 
effected. 

The half-lift of the standard ends is obtained in various ways, but usually 
a motion is more readily applied to bottom than to top douping. It is necessary to 
keep in mind that the standard ends, in addition to being moved by the shaker, may 
require to be operated by the ordinary shedding mechanism. As a general rule, 
in order to simplify the mechanism, the shaking is effected on every pick, whether 
required or not, and the standard ends may thus receive an undue amount of vibra- 
tion. In tappet weaving the half-lift is obtained from a specially shaped double- 
winged tappet, and in dobby weaving the loom is sometimes fitted with a shaker 
tappet and the necessary connections. In another method the shaking movement 
is obtained by means of suitable connections from the crank arm of the loom : 
whilst most makers now provide special attachments to double-lift dobbies for 
the purpose. In top douping in a double-lift open shed dobby, a simple arrangement 
consists of connecting the standard heald to two contiguous jacks, both of which 
are pegged to lift when the standard is required to remain at the top, while when 
the half-movement is necessary, one is pegged to fall and the other to rise, the 
shaking thus being done only when required. 

Gauze and Leno Compared. — The terms gauze and leno are frequently used 
synonymously to designate any fabric in which the doup principle of weaving is 
employed. Sometimes, however, the term gauze is applied to fabrics in which 
the crossed interweaving produces a light perforated fabric, while leno is used to 
distinguish heavier styles in which the crossing ends form a distinct zig-zag effect 
on the surface of the cloth. Again, the term gauze is sometimes applied to those 
fabrics in which the crossing ends pass from one side to the other of the standard 
ends on succeeding picks, in contradistinction to which the term leno is used for 
styles in which one or more picks are inserted between the successive movements 
of the crossing ends. The last system of classification is useful, since it very 
largely serves to distinguish doup fabrics which, when produced on the double lift 
shedding principle, require a shaker motion, from those for which such a mechan- 
ism is unnecessarv. 
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A typical open or perforated gauE« structure, in which one crowing end passes 

from aide to side of one Btandard end on succeeding picks, is illustnted in Fig. 239. 

A corresponding flat view is given at H in Fig. 210, and the interweaving of the 

threads is represented in section at K ; while G shows the draft for a bottom 

doup, and the lifting plan. The crossing ends, represented in soUd black. 

are raised over the weft on every pick — on 

the right of the standard ends on the odd 

picks hy the lifting of the front crossing 

heald and doup, and on the left on the even 

picks by the lifting of the back crossing heald 

and doup. The standard ends are under the 

weft on every pick, but they lie above the 

crossing ends between the picks. In top 

douping, the positon of the threads is exactly 

the reverse, and the crossing ends would then 

be represented by the shaded lines, and the 

Pig, 239. standard ends by the solid bnes in H. 

If both the crossing and standard endt' 
are brought from one beam, the ends will bend equally, as shown at H in Fig. 
240 ; but if the two series of ends are brought from separate beams, the standard 
ends may be arranged to lie straight in the cloth while the crossing ends do all 
the bending, as ^owu at I in 
Fig. 240. Although H and I 
are exactly alike as regards 
the interlacing of the threads, 
the woven stnictures appear 
quite different, and, in addi- 
tion, more picks per inch can 
be inserted in the latter method 
than in the former. 

The flat view given at J 

and the section at L in Fig. 

240 illustrate a typical leno 

style for which G is the draft 

and P the hfting plan. The 

crossing ends are hfted on the 

odd picks only — first on the 

right and then on the left of 

the standard ends — while the 

latter work plain, and are 

under the odd and over the 

even picks. This structure is 

Fig, 240. much more readily wefted than 

is the case in either H or I. 

By comparing the diagrams on the left of Fig. 240 with those shown in Fig. 

237, it will be seen that the draft G and the hfting phtns and P in the two figuns 

respectively coincide. The stiui5tuie shown at H in Fig. 240 is produced by the 

alternate formation of the crossed and open sheds represented at H and I in Fig. 
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237, and in an open-shed machine the standard ends require to be lifted by a shaker 
between the piclcB. In producing the structure showo at J in Fig. 240, an ordinary 
shed, Buch aa is indicated at J in Fig. 237, is formed between the crossed and open 
sbeds, and a shaker motion is unnecessaTy in this case. 

Modifications ot Pure Gauze aild Leno.— A aimple modification of the pure 
gau2e and leno structuies is obtained by pointed drafting, in which the crossing 
ends are drawn under {or over) the standard ends alternately to left and to right, 
aa shown at M in Fig. 240. With the lifting 
plan the structure represented at N may 
be formed by bringing all the warp from one 
beam. The crossed and open sheds are formed 
alternately, and the ends interlace as shown 
at K, but each pair of ends is turned the 
opposite way to the adjacent pairs. The 
pattern may be made more effective by using 
a special yarn for the crossing warp and 
bringing it from a separate beam, thus form- 
ing the structure represented at Q. With the 
draft M and the lifting plan P in Fig. 240 
the structure illustrated at R results, the 
pairs of ends interweaving as shown at L, but turned in opposite directions. 
The fabric represented in Fig. 241 corresponds with the structure shown at R. 

Variety of effect is chiefly obtained in the pure gauze and leno weaves by 
combining threads in both warp and weft, which are different in thickness, colour, 
or material, and, by varying the denting of the warp threads ; very interesting 
stripe, cross-over, and check patterns being produced. 




Fig, 241. 



COMBINATIONS OF GAUZE AND OTHER WEAVES 

Stripe Patterns.— 'The next system of ornamentation consists of combining 
gauze or leno — one crossing one^with plain or Other weave in stripe form. In 
these styles the gauze portion is frequently made two or more picks in a shed in 
order that sufScient picks may 
be inserted to obtain a good 
structure in the ordinary weave. 
Also, in order to secure the 
necessary openness in the doup 
section and density in the 
ordinary weave, the latter may 
be made two or more times finer 
in the reed than the former. 
A stripe consisting of gauze (in 
which one end crosses one end 
with two picks in a shed) and Fig, 242. 

plain cloth is shown in Fig. 242. 

A flat view ot a portion of the structure is given at A in Fig. 243, while B shows 
the system of drafting, four healds being allowed for the plain stripe. In the lifting 
plan given at C the lifts of the easer are not indicated; but the doup is shown raised. 
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and the standard heald depressed on every pick, while the front and back crossing 
healds are lifted on two consecutive picks alternately. The order of denting is 
indicated below B, the ends being placed two per split, but in the gauze stripe 
a split is missed between the 
pairs of ends. In order to 
obtain a clear edge to the plain 
stripe, however, no split is 
missed between the gauze and 
the plain. 

Cellular Tennis Shirting.— 
This class of fabric is largely 
omamented on the foregoing 
principle, and an illustration is 
given in Fig. 244 in which the 
typical cellular structure is com- 
bined with a 3-and-l warp twill 
stripe. A sectional drawing, 
corresponding with the pattern, 
is given at D in Fig. 243, which 
shows how the threads inter- 
weave as viewed from the wronfi 
side of the cloth. To weave 
the cloth right side up, a top 
doup is necessary ; but as this 
causes the lift to be very heavy, 
it is convenient to use a bottom 
doup and weave the cloth wrong 
side up. The draft for the bottom 
doup is shown at E in Fig. 243 
with the order of denting indi- 
cated below — the twill stripe being dented 4 ends per split, and the gauze stripe 2 
ends per spUt, with a split missed between the pairs of ends — while F shows the 
lifting plan. The following are 
suitable particulars for the cellular 
structure : — 2/20'b cotton warp, 
30 ends per inch ; IS's cotton 
weft, 40 picks per inch. As the 
standard ends lie almost straight 
in the cloth only about 104 
yards of standard warp, com- 
pared with about 150 yards of 
crossing warp, are required for 
100 yards of cloth. The shrinkage 
' 1 width is about 10 per cent. 
Russian Cords. — Fig. 24.'* 
shows a gauze and plain stripe— termed a Russian cord — in which the idea 
ia not to produce an open structure by means of the doup, but to form solid 
vertical lines which are in strong colour contrast with the ground. A crossing 



Fig 243. 



Fig. 244. 
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end is passed on succeeding picks from side to side of a thick atandaid end, 
which is umilar in colour to the croflsmg end ; or there may be several of such 
standard ends working tc^ether as one, as represented on the right of Fig. 245, 
which shows the standard ends with the crossing end removed. The flat view given 
at G in Fig. 2i6, which corresponds with the pattern, illustrates the principle of 
construction, the effect being 
represented, for convenience, as 
viewed from the right aide of the 
cloth. To weave the fabric right 
side up a top doup is required, 
and the draft with the doup in 
front of the front crossing heald 
is then as shown at H in Fig. 246, 
and the lifting plan as at I ; and 
it will be noted that the order of 
lifting for the gauze effect is the 
same as is illustrated at Q in 
Fig. 237a in reference to the for- 
mation of pure gauze in top 
douping. A comparatively large 
number of picks per inch are 

inserted, and as the standard _. ^ 

ends are bulky, hold horizontal 

traverses of the crossing ends are made at frequent intervals. Heavy cord 
lioea are thus produced which, on account of the contrast in colour with the 
^ound warp and weft, appear to be formed in extra weft. The crosung 
warp requires to be very much longer than the standard warp, and in the 
example is about four times as long, but the proportionate lengths vary according 
to the reed and picks of the cloth, ^ 

and the buUdness of the standard 
ends. Variety of effect is sometimes 
given to these styles by having the 
standard ends different in colour from 
the crossing ends, and ceasing to form 
either the crossed or the open sheds 
for a number of times in succession. 
The thick standard ends are thus left 
uncovered by the crossing ends for a 
space, the latter lying straight in the 
cloth and being practically concealed 
by the former, hence the continuity of O 

the coloured line is broken bv spots of „. „.. 

- r Fig, 246, 

another colour. 

Simple Cross-over and Check Gauze Effects.— The next development, on the 

draft-one crossing one, is the combination of gauze and plain weave to form cross- 
over effects, as shown in the pattern in the upper portion of Fig. 247 ; or, by suitably 
arranging the denting, to form check effects, such as is illustrated by the pattern 
in the lower portion of the figure. A flat view, to correspond with the upper pattern. 
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is given at A in Fig. 248, in which the picks are shown in gronpa of five, the weft 
threads being readily inserted towards each other where ^e weave is plain, but 
clearly separated where the croBsing is made. The draft is given at B, and the 
Ufting plan at C in Fig. 248, and it will be seen that the plain weave ia fonned by 
the standard heald lifting alter- 
nately with the doup and back 
crossing heald on the picks 1— o. 
and with the donp and front croasin;; 
heald on the picks 6 — 10. Plain 
weave may thus be formed in two 
ways on the- draft B, and it will 
be shown that the second method 
is the foundation upon which many 
elaborate figured gauze styles are 
produced with one doup. 

In the pattern shown in the 
upper portion of Fig. 247 two ends 
are placed regularly in each split 
of the reed, but in the lower 
pattern the order of denting ia 
arranged 8 ends in 4 spUts, 2 splits 
missed, 2 ends in 1 spUt, and 2 
Fig. 247. splits missed. The ends are thus 

separated as shown in the corre- 
sponding flat view given at D in Fig. 248, for which E is the draft, and F the 
lifting plan. Plain weave is fonned for five picks by the doup and back crossing 
heald lifting alternately with the standard heald, then the doup and front 
crossing heald are lifted, forming a crossed shed for one pick which is clearly 
separated from the five plain 
(J [ picks. An open effect is thus 

;.".',7 formed boriKontally which 
-ijl corresponds with that formed 
I ; i : vertically by the missed dente. 
and a check pattern results. 
i : ' . The number of ends and picbi 
■ ■ [[ in each group may be varied 
RSB as desired, but if the crossing 
Wm IB required to be clear and 
c afid precise, each group of plain 

picks should consist of an odd 
number, and the standard ends 
should be down on the picks 
* ° which precede and succeed the 

Fig. 248. crossing. The styles shown in 

Fig. 247 may be effectively 
ornamented by using different colours or thicknesses of warp and weft yarn, and 
tiiey may also be readily combined in stripe form with other weaves. 

A flat view of a gauze and plain weave combination is given at O in Fig. 249. 



GAUZE AND LENO FABRICS 




which may either be used hy itself or be arranged in stripe form with another weave. 
In this case there are two crossing ends and three standard ends in each group, 
the former being drawn alternately on two back crossing healda, and drafted alter- 
nately to left and to right of the standard ends, which are also drawn on two healds, 
aa shown at H. The hfting plan is given at I, and it will be seen that the standard 
ends work in perfectly plain order throughout, but the crossing ends only work 
plain when they are operated on the open shed side of the standard ends. When 
the crossed shed is formed the two crossing ends in each group work ahke, since 
there is only one doup. As there is always either the front or one oE the back crossing 
healds raised the doup requires to be 
lifted on every pick ; but on account 
of the standard healds working plain 
a shaker motion is unnecessary for 
them in open shedding. The style 
may be modified in various ways ; 
and excellent results are obtained, 
as the alternate grouping and spread- 
ing of the threads enables a com- ;',' 
paratively compact texture to be ;•, 
combined with considerable open- -^.' 
nesB. The example is illustrative 
of the necessity of care being taken | 
in deciding upon which Ufts to select 
as the cioBsed sheds. Thus, if the 
two picks which go together had 
been taken as the open sheds, the 
plain interweaving of the crossing 

ends would have been formed on the 

crossed sheds ; hence two front Fig. 249. 

crossing healds and doups and one 

back crossing heald would have been necessary, with the ends drafted in the 
opposite direction. 

SIMPLE "f4ET" LENDS 

The term " net " or " spider " leno is commonly applied to doup styles in which 
the crossing ends are mostly floated on the surface of the cloth, and are interlaced 
so as to form waved lines. The efiect formed by the crossing ends is usually a chief 
feature of the pattern, and these ends, therefore, require to be of special material, 
colour, or thickness, so that they will show in clear contrast with the ground. Each 
group of standard ends generally forms a somewhat compact ground structure across 
which the doup ends are traversed, the latter ends being really introduced on the 
extra warp principle. An agreeable open appearance is, however, frequently given 
to a fabric by suitably missing splits between the groups of ends (see Fig, 373). 

Fig. 250 illustrates a style in which the Grossing ends are all drafted in the 
same direction across four standard ends. A portion of the structure, showing 
how the threads interlace, is represented at A in Fig. 251, while the draft is given 
at B, and the lifting plan at C. The standard ends, as is very frequently the case 
in these styles, work two ends together in plain order throughout, in order that 
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they will spread out as much as possible ; and they are also kept as straight as 
poBsible in the cloth, so that the maximum amount of traverae will be given to the 
crossing ends. Fig. 251 illus- 
trates the production of the 
effect wrong side up with a 
bottom doup, the crossing 
ends being lifted on one pick 
in every five. The order of 
lifting tits with the plain inter- 
weaving of the standard ends : 
thus, where a crossing end is 
raised, the double standard 
end next to it is left down, 
and the former is held by the 
weft against the latter. Fig. 
250 illustrates a good method 
of colouring the ground of a net 
leno style. Thus, Ught crossing 
ends are introduced on a dark 
ground and dark crossing ends 
on a light ground, while to 
correspond with the vertical 
Fig, 260. lines formed by the crossing 

ends narrow horizontal lines 
are formed by hght picks on a dark ground, and by dark picks on a light ground. 
^ B ^ The fabric represented in Fig. 252 

shows a modification of the last style 
produced by pointed drafting, a method 
,i which can be used very effectively for 

;*[; giving prominence and variety to the 

ri-^A- zig-zag interlacing. A flat view, showing 

, r r rr the interweaving of the threads in the 

I I i ; r ■ I , , . broad leno stripe, is given at D in 

Fig. 253, the draft at E, and the lifting 
plan at F, in this case the production 
of the effect being represented right 
side up with a top doup. Each doup 
end is drawn to right or to left over 
three double standard ends. The 
crossing ends are lifted for i picks, 
on which they Le across the standard 
ends, and depressed for 2 picks, on 
which they are held by the weft either 
on one side or the other of the standard 
„. „. ends. The marks in F represent where 

the healds are hfted and the easer 
operated, and it will be noted that the latter takes place when the front crossing 
heald is depressed. 
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Comparison of Top and Bottom Doup Pegging Plans. — The constnictioD of 
the lifting plan for a top doup draft is more difficult thaa in the case of a bottom 
lianp, as the bealds are mostly at the top and are depressed to produce the crossed 
interweaving. It is a good 
plan to first indicate lightly — 
say, in circles^where the doup 
xnA the front and the back 
crossing healds are to be 
d*[)reased ; then to fill in the 
spaces for these healds with 
marks except where the circles 
are indicated, the latter marks 
being afterwards rubbed out. 
.^ cumparison of G in Fig. 
^73 with the three spaces in 
F. with which G is linked, 
nill serve to make the method 
clear. The Ufting plan of the 

bealda for a top doup is just Fig. 252. 

opposite to that for a bottom 

doup if the doup is in front of the front crossing heald in both cases, but the 
eager is operated at the same tim.e in both. 

Denting Net Lenos. — As each group of crossing and standard ends' must be 
placed together in one split of the reed, the denting of these styles is a very important 
feature. For example, in the ■ 

[ibric represented in Fig. 252, 
there are 22 ends in each plain 
stripe which are reeded 2 per 
split, while in the narrow doup 
^ripe there are 2 groups of 
ends which must be placed in 
tTo splits, and in the broad 
doup stripe 5 groups, which 
must be placed in 5 spUts. 
The narrow doup stripe, how- 
ever, occupies the width of 12 
^ods, or 6 splits of the plain 
stripe, and the broad doup 
stripe the width of 26 ends or 
13 splits. Sometimes the re- 
quired spacing of the ends is 
"btabed by plucking out the 
>fiTO of the reed at the proper 
places, but this has the dis- 
advantage that the reed can "*' 

then only be used for a similar form of stripe. As a general rule, the elTect can 
be produced by suitably missing splits between the groups of ends, the double 
standard ends, in working plain, readily spreading out and filling up the spaces. 



236 ADVANCED TEXTILE DESIGN 

If the reed is fine and there U a considerable number of ends to a split, there 
may be too much friction upon the warp, but this can be reduced by tying the 
wires of the empty sphta together with twine near the balks, and thus widenine 
the spaces between the wires where the ends are passed. The denting of the 
stripe given in Fig. 252 is indicated by the horizontal Unes below the draft £ 
in Fig. 263, while the arrows shown above represent where the eight sphta 
require to be missed to mate up the width of 13 splits in the leno stripe. 

Designing Net Lenos and Features to Note. — Even with only one front and 
one back crossing heald, great variety of effect can be produced by suitably 
varying the arrangement of 
the ends, the draft, and the 
I lifting plan. In designing a 

number of styles, point-paper 
may be very conveniently used, 
and two effects are thus indi- 
cated at H and K in Fig. 
254. The standard ends are 
first marked in (as shown by 
the double vertical strokes, 
which may be taken to repre- 
sent two ends per mail), a 
blank vertical space being left 
on both sides of each group ; 
' then the interlacii^ of the 

crossing ends is schemed, and 
marks are in&erted on the 
blank spaces to show where 
the front and back croesinji 
healds are operated. In H and 
K, Fig. 254, the full squares 
and crosses respectively show 
where the front crossing and 
the back crossing healds are 
operated, and thus indicate 
warp in bottom douping and 
^ u ^^^ in ^P douping, the other 

J. 2„ marks representing warp or 

weft up as the case may be. 
The draft and lifting plan may readily be constructed from such plans for either 
method of douping. (In H the full squares and crosses represent weft, and the 
plain marks warp.) 

H in Fig. 254 corresponds with the net leno stripe shown in the extra warj) 
stripe fabric that is represented in Fig. 155 (p. 138). The crossing endfl traverse 
three double standard ends which work plain, the draft being given at I, and the 
lifting plan at J for top douping. The binding in of the crossing ends is effected 
on one pick only at a place, which necessitates, in order to get a clear cross at each 
traverse, (1) that the interweaving of the crossing ends must cut with the plain 
interweaving of the standard ends ; (2) that the standard ends must be point-drafted 
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in the same manner as the doup ends. lu reference to the first feature, com- 
parison with A in Fig. 251 will show that when the standard ends work plain and 
the crossing ends are bound in by one pick only, the binding picks must be separated 
by an even number of picks when there is an even Dumb«r of standard ends, and 
by an odd number of picks when there is an odd number of standard ends. In 
reference to the second point, in a pointed doup draft, and with the binding effected 
on one pick only at a place, the outer ends of contiguous groups of standard ends 
must work alike. This, however, is not necessary when the crossing ends are bound 
in each time on two consecutive picks, in the manner shown at D, in Fig. 253, 
and K, in Fig. 254. A comparison of these examples with A, in Fig. 251, and H, 
in Fig. 254, will show that binding the doup ends on two successive picks has the 
advantages that a more perfect plain foundation can be formed by the standard 
ends, and that either an odd or an even number of picks may separate the 
binding picks ; while in addition, when fine, tender weft is used, there is less 
liability of the crossing ends breaking the yam and being irregularly stitched in. 

K, L, and M, in Fig. 254, correspond with the fabric represented in Fig. 255, 
in which each doup end crosses four double standard ends. The plans show the 
production of the effect wrong 
side up with a bottom doup, 
therefore the full squares and 
crosses in K and M indicate 
where the doup ends are raised 
for binding. The cros^g ends 
are mostly on one ude of the 
standard ends, being on one 
side for 14 picks, compared 
with 2 picks on the other side ; 
and the example illustrates an 
important point to note when 
this is the case, viz., to draft 
in such a manner that as few 

crossed sheds as possible will Sig. 205. 

be formed. By drawing the 

crossing ends in the direction shown at L, the crossed shed is formed only on 
2 picks in the repeat, while the open shed is formed on 6 picks ; whereaa if the 
doup ends had been drafted in the opposite direction, three times as many 
crossed as open sheds would have been made. In Fig. 254, the grouping of the 
ends in the reed is indicated by the shaded squares below the drafts, while the 
arrows above show where splits are missed. 

Production of Pattern by Varying the Lifts of the Standanl Ends.— Fig. 256 
illustrates a method of producing variety of pattern in net leno styles by varying 
the lifts of the standard ends. N shows a somewhat exaggerated view of an efiect 
combined with a 4-thread warp sateen stripe ; Ovis the draft in which each doup 
end is drawn across four standard ends, and P the lifting plan. The arrangement 
is for a bottom doup, hence the full squares and crosses in N and P indicate the 
hfts of the front and back crossing healds respectively. The other marks also 
represent warp up, but the waved lines will be formed by the doup ends on the 
underside of the cloth during weaving. The crossing ends are sometimes traversed 



■238 ADVANCED TEXTILE DESIGN 

across the four standard ends under which they are drafted, but at other tunes 
only across two ends ; and in the plan N a space is left in the centre of each group 
of standard ends in order that the intermediate position may be more conveniently 
shown. When in the latter position, two of the standard ends are hfted, and two 
are left down, but as shown in P, the front crossing heald, or the back croesiQU 
heald — as the case may be — is lifted as usual. The Ufting of the crossing end$ 
will cause them to actually move across the four standard ends, but as at the same 
time the two standard ends nearest the poution where the crossing ends are hfted 
are also raised, the latter slide along the weft picks until they are held by the wef' 



Fig. 256. 

against the two standard ends which are down. Further diversity of effect can be 
produced by modifying the order of lifting and the draft, still using four standard 
healds ; while by employing a larger number of standard healds, much greater 
scope is given for pattern development with one front and one back crossing heald. 
Bead Mounting tor Net Lenos.— In this system, which may be readily emplovf^i 
for net leno styles such as have been illustrated, the doup is dispensed with, a 
number of beads being substituted, one for each loop of the slip; two otdinsry 
healds are used for the front and back crossing healds, and two easers are required. 
The arrangement is represented in Fig. 257, which, in order that comparisotn 
may be made, shows how the pattern given in Fig. 252 would be produced on the 
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bead principle ; while the illustrations D, E, and F, in Fig. 267, correepoad with 
those aimilaily lettered ia Fig. 253. A limitation of the bead system is that it 
ia necessary for each waved line to be fonned hy two threads, which are interlaced 
in the cloth as on^ ; but as it is usual in net lenos for a aoniewhat thick crossing 
thread to be used, in most cases thia is not detrimental, a similar result being 
obtained by using two finer threads. In E, Fig. 257, the ends which form the 
plain stripe, and the double standard ends, which are in groups of three, are 
shown drawn on two healds, 8 1 and S 2. A crossing end is drafted on each 
aide of each gronp of standard ends, one being drawn through the heald B 1, and 
the other thTough B 2 ; then they are passed together thiough the eye of a bead, 
represented by a circle. The ends, carried by the heald B 1, are passed in contact 
with an easing bar £ 1, and those carried by B 2 in contact with an easing bar E 2. 
The order of denting, indicated 
above the draft, is the same as 
in donp weaving, and the beads, 
which, of course, are behind the 
reed, shde to and fro on the cross- 
ing ends with the movement of 
the sley. D, in Fig. 257, shows a 
flat view of the effect on point- 
paper, the double waved line 
representing the traversing of 
the pairs of crossing ends ; 
while the crosses indicate the 
positions where they are stitched 
in by the weft on one side of 
the standard ends, ^nd the full 
squares the positions on the 
other side. In producing the 

structure right side up (to corre- pjg_ 2S7. 

spond with a top doup), the 

crossing ends are passed through the beads above the standard ends, but if 
woven wrong side up (to correspond with bottom douping) they are passed 
through the beads below the standard ends. 

The plan F in Fig. 257 shows the order of Uftiug in producing the cloth right 
side up, the two standard healds, S 1 and S 2, worlring plain throughout. When 
both the healds B 1 and B 2 are raised the two easers are out of action, and the 
crossing ends he on the surface of the cloth. When the heald B 1 is depressed, the 
easer E 2 is operated, and slackens the ends carried by the heald B 2, and the two 
ends of each pair are drawn down and stitched in on that side of the standard 
ends where the crosses are indicated in J). Similarly, at the same time that the 
heald B 2 is depressed, the easer S 1 ia operated, and slackens the ends carried 
by B 1, thus allowing both ends of a pair to be stitched in on that aide of the standard 
ends where the full squares are indicated in D. G. in Fig. 267, shows the order 
of lifting for producing the cloth wrong aide up, the healds B 1 and B 2, in this 
case, being alternately raised to bind in the crossing ends, while as before the easing 
slackens the ends that are carried by the heald which is stationary. The chief 
advantage of the arrangement is its cheapness, the cost of the beads, which practi- 
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cally never wear out, being merely nominal in comparison with the expensive 
doup. At the same time the shedding of the healds is simpler than in doup weaving, 
and the parts easier of arrangement ; but when more than one order of crossed 
interweaving is required the mount- 
ing becomes compUcated on account 
of two eaaers being required for 
each series of beads. 

COMBINATIONS OF GAUZE AND 
LEND WITH EXTRA WARP 
AND EXTRA WEFT EFFECTS 

Fig. 258 illustrates a simple 
but useful principle of ornamenting 
an open leno and plain stmcture 
by means of extra warp. There 
are six ends in each group, which 
are arranged as follows : ^ Oat 
standard, one extra, one standard, 
one extra, and one standard, under 
which a crossing end is drawn from 
^' • left to right, as shown in the draft 

U given at B in Fig. 259. A repre- 

sentation of the working of the 
threads which form one spot is 
given on point-paper at A in Fig. 
259, in which, for convenience in 
showing the crossed interlacing, a 
space is allotted for each crossing 
end at each side of the standard 
and extra ends, 7 vertical spaces 
being thus allowed for 6 ends. C 
shows the lifting plan of the portion 
of the design given with the draft 
B, but it will be understood that 
in producing the full design three 
additional healds are required to 
form the second extra warp spot. 
The standard ends work in plain 
order throughout, as shown by the 
vertical strokes in A and C ; the 
crossing ends are raised on the 
second of each group of four 
picks by the back crossing heald, 
as shown by the crosses, and on 
the fourth of each group by the 
front crossing heald, as shown by 
Elg. 869. the full squares, while the extra 
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ends are raised only where the figure is required to be formed, aa indicated by the 
dots. The half-heald is Ufted on all the even picks, as shown by the circlea in C. 
There are 8 groups of ends per inch, and the style would be conveniently produced 
in a reed with 24 splite per inch, reeded 6 ends per spht, and 2 splits missed 
alternately. For 100 yards of 
cloth, 106 yards of extra warp, 
110 yards of standard warp, 
and about 190 yards of crossing 
warp are required, three beams 
thus being necessary. Large 
figures, which show in clear 
contrast with tiie ground, may 
be woven on this principle by 
means of a small number of 
healds, while another feature 
of the etyle is that the travers- 
ing of the crossing ends binds 
in the extra ends on the back. 
There is, therefore, no difficulty 
in disposing of the extra ends 
where they are not required to 

form figure, and at the same Fig, 260. 

tune, as they are below the 
standard ends they are quite invisible from the face side of the clotli. 

Tig. 260 shows a combination of net leno with an extra warp spotted stripe, 
the plan for which is given at D in Fig. 261, while the draft and lifting plan for 
top douping are respectively 
indicated at £ and F. The 
crossed shed is formed on four 
successive picks, on which all 
the standard ends are raised, 
therefore separate healds, from 
the plain ground healds, are 
required for the standard ends. 
Only one heald is required for 
the extra warp spot, which on 
paper appears rectangular, but 
on the crossed sheds the picks, 
which bind the crossing ends, 
float right across from one to 
the other. The spot thus has 
a rounded appearance in the 

cloth, with a white outline pig. 291. 

formed by the donp ends and 

the weft. As shown in the denting plan, below the draft, the ground ends are 
sleyed two per split, and there are, therefore, four ends per spUt where the extra 
wafp spot is fonned, while a split is missed on each side of each group of 
standard ends, as indicated by the arrows above the draft. 

16 
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Fig. 262 shows the combination 
of net leno with an extra weft spot 
formed in the centre of an over- 
check. A plan of a portion of the 
eSect is given at A in Fig. 263, and 
the corresponding draft and lifting 
plan for a bottom doup at B and 
C respectively ; the weavC' marks 
representing waip up, while the 
waved lines show how the crossing 
ends interlace. The shaded marks 
ID A represent the positions of the 
white check lines in the cloth, 
while the brackets at the bottom 
of the plan denote the ends that 
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are repeated in forming the complete check. The dots indicate the ends that 
are raised in producing the extra weft spot on the underside, the extra picks 
being introduced in even numbers with the ground picks. The interweaving 
of the doup ends is the same on one side as- on the other side of the standard ends 
— exactly the same number of crossed as open sheds being made-7-therefore in 
this case the ends may be drawn with equal advantage in either direction across 
the standard ends. The crossed interweaving fits* with the repeat of the overcheck 
and the extra weft spot, hence it is necessary for the boxing and take-up motions 
to be kept perfectly in unison with the shedding. .The example may, therefore, 
be most advantageously produced by using the shedding motion to govern the 
box mechanism, and for throwing the take-up catch out of actign when the extra 
picks are inserted. , » ' 

The different positions of the back crossing heald in relation to the standard 
healds may be noted by comparing the drafts given in Fig. 254 (p. 236) with that 
shown in Fig. 263. In Fig. 254, the back crossing heald is placed behind the 
standard healds, an arrangement which is frequently adopted in order to reduce 
the acuteness of the angle that is formed when the crossed shed is made. Any 
advantage that is thus gained in reduced strain, however, is liable to be neutralised 
by the friction caused by the crossing ends rubbing against the leashes of the 
standard shafts ; this being particularly the case when the standard healds are 
finely set. In Fig. 263, the back crossing heald is in a better position, as in this 
case it is placed in front of the standard healds, while the strain on the crossing 
ends is reduced by placing it behind four ordinary healds. 

TWO OR MORE DOUP PATTERNS 

Two or more doups and front crossing healds, with a corresponding number 
of easers, are sometimes required for net leno effects, for certain styles of open 
structures, and for patterns in which net leno and open effects are combined. Fig. 
264 shows a 2-doup net leno arranged in stripe form with an extra warp effect, 
the corresponding sectional plan, draft, and Ufting plan for which are given at 
A, B, and C, respectively, in Fig. 265. The arrangement is for top douping, hence 
the full squares and crosses in A represent doup ends down, while ail the other 
marks represent warp on the suiface. The doup ends cross from side to side of three 
double standard ends, half the crossing ends working exactly like the other half 
except that they are turned in opposite diiections by means of pointed drafting ; 
and each gauze stripe in Fig. 264 contains two repeats of the crossed interlacing 
shown in A. The interlacing of the outer crossing ends repeats on 8 picks, and 
of the inner crossing ends on 16 picks, but the complete design occupies 48 picks 
(of which only 24 are shown) on account of the extra warp weave (represented 
by dots) repeating on 6 picks. The fact that two crossing ends are traversed 
in a different manner from each other does not necessarily mean that two doups 
are essential, but in this case it will be apparent from an examination of the marks 
in A, which show the binding in of the first two crossing ends, that two doups must 
be used. Thus, neither the crosses nor the full squares of the first crossing end 
correspond in arrangement with either the crosses or the full squares of the second 
crossing end, and it is, therefore, clear that two back crossing healds, as well as 
two front crossing healds and doups, are required. If, however, the crossing end 
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Uftfl, either on one side or the other of the first group of standard ends, had been the 
same as those on either side of the second group, it would have been possible to 
produce the effect with one front crossing heald and doup, although two back 
crossing healds would have been necessary (see Fig. 272). The denting of the 
pattem is shown below the di»ft 
in Fig. 266, while the arrows 
indicate where splits are missed. 
Fig. 266 shows an open struc- 
ture in which, by means of two 
doups, the picks are distorted by 
being grouped together and then 
separated in alternate sections, 
the cloth being given a spider's 
web appearance. A flat view of 
the structure is given at D in Fig. 
267, and the draft and lifting plan 
for bottom douping at B and V. 
The crossing ends, represented by 
solid lines in D, are always raised, 
therefore the half-healds are lifted 
on every juck, as shown by the 
Fig, 2e4. circles in P; while the standard 

ends are always down, only one 
standard heald being required. Each back crossing heald lifts its crossing ends 
on nine successive picks, which, being in the same shed, are readily inserted 
towards each other ; then a crossed, an open, and a crossed shed are successively 
formed, causing three picks to be 
clearly separated from each other 
and bom the group of nine picks. 
The grouping and separating of the 
picks by the two sets of healds, how- 
ever, occur at diSerent periods, with 
the result that the three upper and 
three lower picks pass from one 
group of nine to another. 

Fig. 268 shows a 3-doup style 
in which a net leno stripe, leqoiring 
one doup, is combined with an open 
structure, the latter consisting of 
alternate sections of gauze and plain 
for which two doups are required. 
A flat view of a portion of the 
effect, and the corresponding draft 
Fig. 868. and lifting plan are given at G, H, 

and I, respectively, in Fig. 269. The 
order in which the ends are grouped in the reed is indicated above the draft, 
and two splits are left empty in the centre of the net leno stripe. The arrange- 
ment shows the combination of top and bottom douping, tbo whip crossing 
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ends being drawn in pairs over three double standard ends which work plain 
throughout ; while in the gauze and plain section two crossing ends are drawn 
under two standard ends. In the open gauze structure the ends and picks 
are grouped in fours, the crossing ends being over, and the standard ends 
under the picks. This order of shedding is also employed on the picks which precede 



Fig. see. 

and succeed the open interlacing, th« change from the plain weave to the crossed 
shedding and vice iversa being thus n;ade gradually. The net leno stripe requires 
one back crossing heald and two standards, but on account of formation of the 
plain weave two back crossing healds and two standards are required to correspond 
with each of the other doups. With the exception of the whip ends, ail the ends 



Fig. 267. 

take up equally, hence the effect may be produced by the use of two warp beams, 
but three easers are required to correspond with the three doups. 

Fig. 270 shows a 3-doup check efiect in which there are two special features — 
viz., the crossing of thick ends carried by one doup, across fine ends controlled 
by another doup ; and the deflection of thick picks horizontally to correspond 
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with the vertical waved lines foimed bj the thick ends. A flat vi«w of the structure 
is given at J in Fig. 271, and tjie corresponding draft and lifting plan at K and 



L respectively. The three groups of threads are coTtespoadiugly numbered in 
the illustrations, and esactly one repeat of the lifting plan is indicated by the bracket 



at the side of L. In reference to the first feature the pairs of fine ends numbered 2 
act as atandarde to the thick doup ends numbered 1, and it is, therefore, necessarv 
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for ibs latter, in passing from the baok croasing heald 1 to tbe fiont mossing heald 



Fig. 270. 
., to cross under the former in front of tlio doup 2. In regard to the second point. 
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the fine ends 2 form the crossed interlacing on all the eleven fine picks between the 
thick picks, then a crossed shed is formed by the doup 1 on the two thick picks 
and the three fine picks between them, during which the fine ends 2 float at the 
back. The five picks, being in the same shed, are readily compressed by the crossed 
interlacing of the ends 2, and the thick picks thus approach each other where they 
intersect the ends 2. The fine ends 3 form the crossed interlacing on the three 
picks between the thick picks, and as the latter are in the same shed as the two 
ground picks on the opposite sides, they are readily forced apart where they intersect 
the fine ends 3. The cloth is woven right side up by means of bottom douping. 

PATTERNS PRODUCED BY ONE DOUP AND TWO OR MORE BACK 

CROSSING HEALDS 

In this principle the idea is to produce effects in which some of the crossing ends 
interlace quite differently from other crossing ends with a simple mounting, only 
one doup and front crossing heald, and one easer being employed. It is, of course, 
always advisable to use as few doups as practicable, and frequently it is possible 
to weave effects in a 1-doup mounting which have the appearance of requiring 
a large number of doups. As many back crossing healds are required, however, 
as there are different orders of interlacing employed for the crossing ends. The 
feature of the system is that since only one front crossing heald is employed, when- 
ever this is operated, all the doup ends cross simultaneously to the crossed side 
of the standard ends ; and so long as a back crossing heald is left out of action 
the crossing ends carried by it weave continuously on the crossed side of the standard 
ends. When, however, a back crossing heald is operated, the ends that it carries 
pass to the open shed side of the standard ends ; therefore, by employing a number 
of back crossing healds, and operating them differently, varied orders of interlacing 
are formed. In the more elaborate styles the normal positon of the crossing 
ends in the cloth is on the crossed side of the standard ends, the traversing of 
the ends being really effected by the formation of open sheds when the back 
crossing healds are operated. The half-heald has to be operated, not only on the 
crossed sheds, but also whenever any one of the back crossing healds is brought 
into action. In drafting a given pattern, great care is necessary in deciding which 
is the crossed and which the open shed side of the standard ends, as according 
to the direction in which the crossing ends are drawn across the standard ends, 
an effect may require, for example, four doups and four easers, with one back 
crossing heald, or one doup and one easer with four back crossing healds. 

Comparison with Two-doup Style«— A, in Fig. 272, shows a net leno structure 
in which there are two orders of interlacing the crossing ends, which, as shown 
in the draft B and the lifting plan C, can be produced by means of one doup and 
front crossing heald, and two back crossing healds. In order that comparisons 
may be made, the crossed interlacing in Fig. 272 is arranged similar to that repre- 
sented in the 2-doup effect shown in Figs 264 and 265 ; and the example illustrates 
how a slight modification of the 2-doup effect would enable it to be produced by 
one doup. The extra warp, the ground ends, and the outer crossing ends work 
exactly the same in the two examples, but the centre crossing ends are drafted 
in the opposite direction in Fig. 272, and a slight change is made in the order of 
lifting. The repeat of the crossed interlacing is on 16 picks in both cases, but in 
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A, Fig. 272, it will be noted that tbe full squares, which indicate where the front 
CToesLng heald is opeiated, are always on the same picks, viz., 2, 8, 10, and 16. 
Tbe dossing ends are, therefore, always on the crossed side of the standard ends 
on these picks, and they are traveieed to the opposite side only when the back 
CTOsung healds ate operated b 

alternately with the front 
crossing heald. It will be 
seen that while the first back 
crossing heald ia operated and 
traverses its threads on the 
picks 4 and 6, and 12 and 14, 
the second is only brought into 
action to traverse ita threads 
on the picks 4 and 6, so that 
the latter threads lie straight 
on the surface of the cloth 
between the picks 10 and 16. 
Fig. 273 shows an extra 
warp figure in two colours 
combined with a 1-doup net 
leno effect in which there are 

two difierent orders of inter- j^ q 

lacing. A point-paper plan of p. „2 

the pattern is given at D in 

Fig. 274, the draft at E, and the lifting plan for topnkiuping at F. The crossing 
end at each side of the estia warp stripe traverses two double standard ends, 
but in the centre of the doup stripe the traverse of each crossing end is only 
across one double standard end. 
The front crossing heald is operated 
on every fourth pick, and the back 
crossing heald for the centre crossing 
ends is operated alternately with it, 
but that for the crossing ends at 
tbe sides is only brought into 
action once in every eight picks. 
The crossii^ ends in the centre thus 
make twice as many traverses as 
those at the side, but as the latter 
move a greater distance the take up 
of the crossing ends is the same ; 
therefore they can all be brought 
from one beam. The net leno 

stripe is given a very open appear- Fig. 278, 

ance by splits being missed between 

the groups of ends ; and arrows are indicated above the draft E to indicate the 
missed dents. In the extra warp stripe the figure is produced on a plain ground, 
the dots representing the figure formed by one extra warp, and the shaded squares 
that formed by the second extra. The reed has 44 splits per inch, and the 
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grouping of the ends is indicated by the horizontal lines above the dntft, two 
ground ends being placed in each spUt in the extra warp stripe ; thus there are 
four ends per split where there is only one extra, and fiye per spUt where both 
extras are introduced. 

Construction of Heald Knitting Plans tor Giuze Stripes When knitted healds 

are used for a comphcated draft, such as that shown at E in Fig. 274, it is very 

important that the leashes are spaced correctly, so that the ends will pass from 

G 



D F 

Fig. 274. 

the heald eyes through the reed without unnecessary friction. G in Fig. 274 shows 
how a plan may be readily contructed from a given draft and order of denting 
which will enable the heatds to be knitted with perfect accuracy. Ordinary design 
paper may be used, and the piece of paper should contain as many vertical spaces 
as there are splits in the repeat, and as many horizontal spaces as there are he&lds. 
Thus G is 30 spaces wide and 16 spaces deep as the pattern is on 30 splits, and 
there are 14 healds in addition to the doup and front crossing heald. The lines which 
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connect the draft and denting plan with G will enable the method to be followed. 
On each vertical space in G there are as many marks indicated as there are ends^ 
passed through the corresponding split, and on each horizontal space as many marks 
as there are ends drawn on the corresponding heald. The first split contains two 
ends which are drawn on the healds 1 and 2 ; therefore marks are placed in G 
where the first vertical space intersects the horizontal spaces 1 and 2. In the second 
split there are four ends which are drawn on the healds in the order of 1, 7, 2, 8, 
and marks are inserted in G where the second vertical space intersects the horizontal 
spaces 1, 7, 2, 8. This method is followed throughout except that where there 
are two ends on one heald in the same split, as on the heald 8 in the third split, 
one of the marks is placed on the square alongside its correct position, as shown 
where the solid squares are indicated in G. The dotted lines, which connect the 
arrows with the plan G, indicate where vertical spaces are left empty to correspond 
with the empty splits. The plan gives the exact position of the heald leashes in 
relation to the position of the ends in the reed, and if the rate of knitting is the 
same as the sett of the reed the order of knitting and missing will be obtained by 
reading along the spaces of G horizontally. It is, however, more economical for 
the healds to be knitted at a lower rate than the sett, and in the accompanying 
list the order of knitting and missing is shown in the centre column at the rate 
of the sett of the reed, and in the column on the right at half the rate : — 



Position of Heald. 



Doup and front croesing beald» 
and heald 6 

Healds 1 and 2 

Healds 3 and 5 

Heald 4 

Healds?, 9, 11, and 13 

Healds 8, 10, and 12 

Heald 14 



Rate 



-S'S'^^"-" ir^'S'Sr. 



reed. 



/ knit 111111 kni t 12 2 1 

I mws 10 4 1 3 1 4 1 miss 4 2 12 

knit miss 21 1 — 

f knit 1 1 knit 11 

I miss 10 17 1 { miss 5 8 

f knit 1 J 11 1 _ L_kmt _2 2 

I miss 15 1 3 1 '6 "j miss 7 13 

knit 1 miss 29 knit 1 miss 14 

knit 3 miss 27 i knit 3 miss 12 

knit 2 miss 28 ! knit 2 miss 13 



It will be noted that in the second column the numbers knitted and missed 
total 30 to correspond with the 30 splits in the pattern, but in the third column 
the total is half that number, viz., 15, to correspond with the rate of knitting being 
reduced one-half. It is not advisable to knit the healds 1 and 2 at half the rate 
of the reed. 

Fancy One-doup Net Leno. — Fig. 275 shows a typical example of a fancy net 
leno which has been produced in a one-doup mounting. The corresponding sketch 
plan is given at H in Fig. 276, in which, in order that the interlacing of the crossing 
ends will be more clearly seen, the plain weave of the standard ends is shown only 
on the first six picks. The draft is given at I and the lifting plan at J for bottom 
douping, five back crossing healds being employed. In H and J the full squares 
show the lifts of the front crossing heald, while the crosses show where the back 
crossing healds lift. Each doup end lies straight in the cloth — floating five and one — 



252 ADVANCED TEXTILE DESIGN 

on the cioesed side of the standard ends except where the lift of a back aownf 

heald alternates with the lift of the front cioaaing heald ; the figure being formed ■ 

where the interlacing is straight, and the ground where the traverses are made. 

The doup is raised on every third pick, as shown by the circles in J. In deaigning 

styles of this character, the order of lifting the front crossing heald should first 

be decided upon, and caneeponding marks be indicated upon the point-paper 

(as shown by the full squares in H) where the cioBsiug ends will be bound in on 

the cToesed sheds. Experimental fetches may then be made of different orders 

of tiavcming the crossing ends by forming open sheds, from which the drafts and 

lifting plans can be readily constructed. If possible, however, each croeung end 

should be given the same number of traverses, or the take up will vary and 

more than one crossing warp beam will be required. Thus, in F^g. 276, some of 

the doup ends make five, others six, and 

othns seven, traverses in the repeat, and 

three whip beams were used in producing 

the eSect. 

Distorted Weft Styles.— The pattern 
given in Fig. 277, and the correapondiug 
illustrations A, B, and C in Fig. 278, show 
a method of distorting the picks in a 1-donp 
mounting, by which effects, umilai to the 
2-donp style given in Figs. 266 and 267, 
may be produced. One end crosses one 
end, and four back crossing heaids — num- 
bered 2, 4, 6, and 8, in the draft B— aie 
employed. The front crossing heald always 
hfts on the even picks, and, as shown 
in the flat view A, each doup end lies 
on the crossed side of its standard end 
for seven picks which are grouped together, 
then a crossed interlacing is made which 
separates a pick from the group of seven 
picks. The lifte of the back crossing heaids. 
which form the crossed interlacing, occur 
„. „,. at different times, and some of the picks 

thus pass from one group to another. 
Where the seven picks are grouped together, the interlacing is arranged so as to 
permit the picks to approach each other as readily as possible, consistent with 
the lifting of the front crossing heald on alternate picks, on which the standard 
ends are down. On the other picks of each group the weft interlaces two-and-twu, 
and the weave enables a considerable quantity of weft yarn to be put into the 
cloth, which renders it suitable for using as the ground of a figured gauze style in 
which the figured portion of the cloth is required to be compact. The structure 
may be varied in many ways, and D, in Fig. 278, shows a modification which can 
be produced by repeating the draft of the first eight ends shown in B, and 
using the lifting plan E. A more open distorted effect is produced than in A, which 
is suitable for a lighter wetted cloth, although this weave will allow many more 
picks to be inserted than can be obtained in a pure gauze, one crossing one. 
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Giuze and Figure Weave ComUiutions. — A furthet derelopmeot in a Bingle 
doap heald mounting la illustrated by the pattern in Fig. 279, a portion of which 
is T«presented at A in Fig. 280, while B shows the draft and C the lifting plan. 
There are two standard, one front crossing, and 12 back cioaeing healds, and one 
end crosses two ends. For convenience in showing the interlacing of the crossing 
ends a space is left in the plan A on each «de of the standard ends. The standard 



Fig.WB. 

healds work plain throughout, while the front crossing heald is always raised on 
the eren picks ; and it is the operation of these healds that produces the opaque 
figure portion of the cloth (represented by diagonal strokes in A), in which the 
cioHsing ends work continuously on the crossed side of the standard ends. The 
back crossing healds aie only operated where the open-gauze structure is required, 
and in the plan A these places are represented where the crosses and full squares 
alternate on oppoeite sides of the standard ends, the former marks showing the 
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lifts of the back crossing h«aldfl. In the opaque figure the first and thiid end^ 
of each group work alike, and if the warp and weft yams are similar, a two-and-ODf 
weft rib effect Js produced. The 

figure structure may, however, t ^ 

be developed as a warp rib by * :i.vr_T,-~ 

using thicker yams for the crossing j i^i-^^'Ti . 

and the first standard ends than 1 1 ' ' ' 

for the second standard end, and " "t"^ i ; ■ , 



by wefting one pick fine, one pick coarse. As the standard ends work plain through- 
out a shaker is not required in a double-lift machine, and the style is, therefore, 
specially suitable for the production of elaborate effects in double-lift jacquards. 



Fig. 281 shows a single-doup effect, which is a combination of gauze and [^ain 
ive, in which one crosses one. A simple example, to illustrate the productioD 
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of the style, is given in Fig. 282, and foi convenience in grouping the illustratione, 
A method of producing waip (or weft) float, in addition to the gauze and plain, 
is shown in the same figure. Two plane A and B are given at opposite comers 
of Fig. 282, the flrat showing a combination of plain weave and gauze — the latter 
effect being represented by the blanks — and the second a combination of plain, 
ligure, and gauze. Flat views, to correspond with A and B, are given respectively 

B 



A C 

Fig. 280. 

at C and D, and two heald drafts E and F are shown, either of which can be employed 
in producing the effects. A hfting plan is shown on each side of each flat view ; 
0, corresponding with A and C, and H with B and D if the draft E is employed, 
while with the draft F, I corresponds with A and C, and 3 with B and D. In the 
plana 0, H, I, and J, the full squares indicate the lifts of the fiont crossing heald, 
which is raised on alternate picks, and the circles the lifts of the doup which is 
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raised on every pick. The croeees show when the back croasing healde are itused in 
forming the gauze ground, and the dote the lifts of the same healds where warp figme 
is produced ; while the vertical strokes indicate the lifts of the standard healds. Id 
comparing the lifting plans with the designs A and B, it is neceasaiy to keep in 
mind that all the crossing ends are raised by the front crossing heald and donp on 
the even picks, therefore on these picks no other healds are raised in G and I, 
and only certain standard healds (where figure is formed) in H and J. The ends 
should be studied in pairs, 1 and 2 together, 3 and 4 togethei, etc., and it will be 
seen that gauze is formed by lifting a back-crossing heald alternately with the 
front crossing heald, whereas a standard heald is lifted alternately with the latt«r 
in producing plain weave. By raising a standard heald on the cross sheds (the 
even picks), and both standard and back crossing healds on the open sheds (the 
odd picks), warp figure is fonned on the upper side of the cloth, a weft figure being 



Fig. 2B1. 

produced in this system by weaving the cloth wrong side up. The lifting of a back 
crossing heald in forming the figure causes a crossing end to pass temporarily to 
the open shed side of its standard end, but the latter is raised at the same time 
so that there is nothing to prevent the crossing end from slipping back when the 
following crossed shed is made. Therefore, in the figure and plain portion of 
the design all the crossing ends weave continuously on the crossed side of the 
standard ends. 

The principles of gauze weaving, illustrated in Fig. 282, are employed for a 
class of figured gauzes produced in jacquard machines ; and in weaving Uie effects 
shown at A and B in a jacquard mounting the plans for the card cutting would be 
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tts shown at G and H, or aa at I and J, according to the arrangement of the hameaa 
draft. One purpose of the illuatrationa given in Fig. 282 ia to demonstrate that 
the conatruction of the design oi hfting plan for a given effect is much simpler 
^^th the transposed draft F than when the straight draft E is employed. It will be 
DOt«d in the flat views C and D that in the plain and figure portions the standard 
ends are the odd ends, and the crossing ends the even ends. In the draft E, however. 



Fig. 282. 

the odd (standard) ends are drawn on the even shafts, and the even (crossing) ends 
on the odd shafts. It Is therefore necessary, in constructing the card-cutting 
or p^^ing plans, for the ends to be transposed in pairs, the lifts of the odd ends 
in the figure and plain being indicated on the even vertical spaces of G and H, 
and of the even ends on the odd vertical spaces. At the same time it has to be 
taken into account that the back crossing healds (the odd shafts) must not be 
raiaeid on the cross sheds (the even picks). In the «iraft F, however, the ends are 

17 
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transposed in pairs in the healds, the odd (standard) ends being drawn on the odd 
shafts and the even (crossing) ends on the even shafts. ^ Therefore, in this case, the 
plans I and J exactly correspond with the designs A and B, except that the hft<, 
obtained by raising the front crossing heald, are omitted, and marks are inserted, as 
shown by the crosses, in the gauze ground. 



CHAPTER XIII 
JACQUARD GAUZE AND LENO FABRICS 

Ordinary Jacquard and Doup-Heald Mountings — Styles of Cloth — Combinations of Gauze, Plain 
Weave, and Warp (or Weft) Figure — One-crossing- one Styles — Special Ground Weaves 
— One-crossing- two Styles — Use of Two Doups — Modification of Gattze Ground — Nei- 
Leno Figured Styles — One-crossing-three Patterns — Combinations of Twill and Gauze. 
The Special Oauze Jacquard and Harness — Arrangement of Harness, Hooks, and Needles — 
System of Drafting — ^Method of Douping and Easing — Construction of Gauze Ground 
Weaves — ^Designing of Figures — S3rstem of Card-cutting — ^Top Douping in the Gauze 
Harness. Madras Gauzb Fabeics — Structure of the Cloth — The Madras Loom — System 
of Drafting — Method of Crossing the Ends — Method of Easing — Arrangement of Shuttle 
Boxes — Operation of the Gauze Reed — Operation of the Easing Bar — Operation of the 
Tug Reed — ^The Picking Motion — The Up-take Motion — Madras Designing — ^Modifications 
of the Structure — Single Cover Chintzed Design — Gauze Figure on Opaque Ground — 
Complex Three-colour Fabric — System of Card-cutting. 

Therr are three chief S3rstems of mounting for jacquard gauze effects, viz. : — 
(1) An ordinary jacquard and harness working in combination with one or more 
doup healds ; (2) a special jacquard and harness in which there are extra needles, 
hooks, and cords for effecting the douping and easing ; (3) a Madras jacquard 
and harness in which the crossing of the ends is effected by means of a special gauze 
reed. 

ORDINARY JACQUARD AND DOUP-HEALD MOUNTINGS 

The alterations and additions, required in changing from straight interlacing 
to gauze, are practically the same in an ordinary jacquard and harness as in heald 
work. The doup and doup heald are placed in front of the harness, which is moved 
a sufficient distance back from its usual position to allow the shafts to be operated 
in front of the comber-board. The healds may be operated by tappets, but it is 
usually more convenient to make use of special front hooks at each side of the 
jacquard, in order to give a straight lift to the healds. In the case of a heavy doup 
lift, several hooks at each side may be employed to lift the doup heald, duplicate 
holes being cut in the cards to correspond. In many cases the lifting of the healds 
may be simplified by connections being made from them to the jacquard griff es. 
Thus, in a single-lift machine, if the half heald is required to be raised on every 
pick, it may be connected to the griffe, whereas in a double-Hft jacquard, if the 
doup heald is required up on alternate picks, it may be connected to one griffe, 
and the half-heald to both griffes. In the latter case, the half-heald is lowered to 
the centre of the shed for the crossing at each pick. Spiral springs are used to 
draw down the healds, while the easing is effected by means of a transverse bar, 
as in heald work, the extremity of the easing lever being connected to the same 
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hooks or grjfie as the doup heald, or to separate hooks at the back of the machine. 
It is advisable to have the doup heald and easer operated from the same source, 
and if separate hooks are used, the same needle should contiol both. This makes 
it impossible for a cross shed to be formed without the easing being effected at the 
same time. If the repeat of the lift of the doup heald is on two oi four picks, 
it is convenieDt to cut holes in every card opposite the neeoles which control 
the healds and easer, pegs being then inserted in the corresponding holes in the 
cylinder to act in place of blanks in the cards. 

Single-lift jacquards are generally found most convenient in figured gause 
weaving, particularly in producing fabrics foi which, in double-lift shedding, a 
shaker motion would be required, tn arranging to weave designs in double-lift 
jacquards, it is necessary to carefully consider the type of gauze structure to be 
formed. The styles that are most suitable are those which require no shaker 
motion, as, for instance, fabrics in which the standard ends work continuously 
in plain order, or in which one or 
more picks are inserted between 
the crossed and open sheds. Al- 
though seldom employed, shaker 
motions have been devised tot 
double-lift jacquards, and in one 
method the bannister harness 
principle is adopted, wood staves 
being passed through loops formed 
in the standard harness. The loops 
are made long enough to allow 
the ordinary lifts of the harness 
to be made, while by means of 
a tappet the staves are raised a 
distance equal to half the height 

of the shed. The standard ends ^ 2S3 

left down by the harness are thus 

raised to the centre. In another method the knotted comber-board principle is 
employed, lai^ knots being made in the standard harness in such a position 
that they rest on a supplementary board placed above the ordinary one. The 
knots do not prevent the standard ends from being raised in the usual manner, 
while by giving a half shed Uft to the upper board the ends are raised to the 
centie. 

Sfyles of Ooth. — The principal styles of cloth produced in an ordinary jocquard 
with a doup in front consist of :^(1) Gauze or leno combined in stripe form with 
Rgnied effects ; (2) combinations of ordinary weave and gauze, one of which forms 
the figure and the other the ground ; (3) combinations of ordinary weave, warp 
(or weft) figure, and gauze. The first style calls for no special attention, since 
the same ends are not required to form successively both figure and gauze. Examples 
of the second and third styles have been described in relation to dobby effecte, 
and illustrated in Figs. 275 to 282 ; and the same principles apply to jacquard 
patterns, except that in one case a pegging plan is required and in the other case a 
card-cutting plan. The crossed interlacing that is produced may consist of a 
light, open formation, or of a rather heavy net-leno structure. 
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ComUnatlonB of Gauze, Pliln Weive, wid Warp (or Weft) Figure.— Examples 

of this type of structure are given in Figs. 283 and 284, the former illuatration 
representing a combination of gauze and plain weave, while in the !att«r, weft 
figure on the right side of the cloth ia also included. 

One-crosslng-one Styles, — The method of designing for structures in which 
one end crosses one end is illustrated in Fig. 285. (These examples show the jacqusnl 
development of the styles given in Fig. 282.) A in Fig. 285 represents a hamei« 
and doup-heald draft, in which the ends are transposed in pairs— 2. 1, 4, 3, etc. — 
in order that the standard and crossing ends, which respectively form the odd 
and even ends in the plain and figure portions of the cloth, will correspond with 
the odd and even spaces respectively 
of the design paper. The plans B. 
C, and D illustrate the designing of 
a plain weave figure on gauze ground, 
such as is represented in Pig. 283. 
while E. F, and show the designing 
of a warp (or weft) figure— sur- 
rounded by plain weave -on gauze 
ground ; this style correspondiug 
with Fig. 284. The lifts of the doup 
and doup heald are indicated at the 
side of the plans, and in both styles. 
on the even picks, all the crossing 
ends are raised by the doup beald 
on the right-hand side of the stan- 
dard ends. The picks — odd or even 
— on which to form the crossed 
sheds is determined bv the position 
of the plain marks on the eves 
ends ; thus, if the plain weave had 
been indicated in the reverse position 
in the plans B and E, the lift of 
the doup heatd would have occurred 
Fig. 284. on the odd picks. 

The plan B in Fig. 285 repre- 
sents the form of a plain weave figure as actually required in the cloth, while C 
shows the effect indicated in full for the card-cutting. Since the doup heatd. od 
the even picks, lifts all the crossing ends on the right of the standard ends, 'a<^ 
ends are raised by the harness on these picks, the cards for which are blank 
except where holes are cut for the purpose of lifting the doup heald. On the 
odd picks the standard harness lifts the standard ends where the plain figure 
is required, as shown by the full squares in C ; while the crosEing harness lifts 
the crossing ends in the gauze ground, as indicated by the crosses. The blank 
picks need not, however, be included in the design, as the cards for the.>e 
can be obtained by repeating, hence the drafting of a gauze and plain combination 
may be simplified by designing for the open sheds only, as shown at D. In tiiis 
case the outline of the figure is first drawn in the ordinary manner on design paper. 
the countB of which is in the proportion of the ends per inch to the picks per inch 
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divided by two. Then the odd vertical spaces are filled in where the plain weave 
13 required, as shown by the full squares in D, and the even vertical spaces for the 
gauze efiect, as indicated by the crosses. The ends require to be followed in pairs, 
1 and 2 together, 3 and 4 together, etc., and an examination of D will show that 
the full squares and crosses always succeed each other. Where there are two marks 
or two blanks alongside each 
other on the same pick, they 
belong to different pairs of 
ends. 

When the S3r8tem of de- 
signing, shown at D in Fig. 285, 
is employed for a combination 
of plain weave and gauze, 
very little advantage is gained 
by using the transposed harness 
draft A, as compared with a 
straight harness draft, as the 
only difference is that with 
the straight draft the plain 
*ffect is indicated on the even 
vertical spaces and the gauze 
on the odd vertical spaces. In 
the case of designing a warp 
(or weft) figure, however, the 
transposed draft is much more 
convenient than the straight 
draft, as with the latter it is 
necessary in the figure for the 
working of the odd ends to be 
indicated on the even vertical 
spaces, and of the even ends 
on the odd vertical spaces. 
This has been illustrated in Fig. 
282, so that no further refer- 
ence is necessary. In Fig. 285 
the plans E, F, and G show, 
step by st«p, the process of 
drafting a figure, assuming that- 
the transposed harness draft A 
is employed. In this style it 
is necessary for every card to 
be cut from the design, because 
certain standard ends require 
to be raised on the doup sheds, 
with two or more threads of ph 



Fig.S 



addition to the crossing ends. The figure, 
!ave surrounding it, may first be indicated 
in full in the ordinary manner, as shown at E, the floats of the figure being 
carefully arranged to fit wit& the plain weave. The insertion of plain weave 
round the figure is necessary in order that the change from the firm gauze 
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Btructure to the loose figure will be gradual, and so enable the threade to spread. 

The next stage, shown at F, consists of taldng out (or indicating in a difieivnt 

colour] the marks where the even ends and even picks intersect, as these lifts are 

produced by raising the doup heald. In the final stage, shown at G, the ends are 

followed in pairs, and marks are insert«d on the odd picks where the crossing ends 

require to be raised by the harness in forming the gauze ground. For convenience. 

the jacquard weaves which produce the three efiects are shown separately at H. 

I, and J, the plain weave being formed by H, the gauze by I, and the warp figure 

by J, the doup heald being raised in each case on the even picks. It will be seen 

in J that where a crossing end. in 

fonoing the figuring floats, is raised 

by the harness on the odd picks. 

the accompanying standard end 

is also raised, so that no binding 

of the ends takes place. The blank 

spaces on the even picks of J 

correspond to warp float because 

the crossing ends are raised by the 

doup heald at these places. 

Special Ground Weaves.— With 
the pure gauze ground only verv 
open structures can be produced, 
and sometimes sufficient picks can- 
not be inserted to form a good 
structure in the figured portion of 
the cloth. Examples of ground 
weaves are given at K and L in 
Fig. 285, which enable more picks 
to be put in, as each pair of end» 
only forms the crossed interlacing 
once in every four picks. By using 
the first four ends of either weave 
a ground structure is formed in 
which three picks of every four 
are readily grouped together, while 
Pj^ 286 ^y employing the full weaves a 

kind of spider's web ground effect 
ifi produced, similar to the styles illustrated in Figs. 277 and 278 {p. 254). 

A figured fabric, in which a spider's web ground is formed, is represented 
in Fig. 286, while the order in which the threads interlace in the ground, together 
with the harness and doup draft, is given in Fig. 287. The system of prepaiing 
the design for the card-cutting, is illustrated in Fig. 288, in which the portion 
lettered A shows the figure indicated in full, and that lettered E, one complete 
repeat of the ground weave. In a portion of the figure diagonal marks are 
shown which represent figuring marks taken out where the even ends intereect 
the even picks, in order to prevent the crossing ends from being raised at the 
same time by both the harness and the doup heald. The following are suitable 
particulars for a cloth in the one-crossing-one style : 
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cotton, 40 to 48 ends per inch. Weft 16'8 to 20*8 mohair, 



^ 
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Warp 2/60'a to 2/8( 
40 to 44 picks per inch. 

If the crossing and standard 
ends are similar the best results 
are obtained by placing both 
series of ends on the same warp 
beam, but it is advisable to dis- 
tribute the gauze structure as 
uniformly as possible in a design 
in order to equalise the strain on 
the ends. 

One-crossing-two Styles.— The 
styles which are illustrated in 
Pigs. 283 and 284 are also readily 
woven with one end crossing two 
ends, and different methods of 
producing the effects on this prin- 
ciple are illustrated in Fig. 289. 
The figure indicated at A, which 
resembles the form represented 
in Fig. 285, is used as the motive 
in each case in order that com- Fig. 287. 

parisons may be made. B shows 

a harness and doup-heald draft, and C the card-cutting plan for producing an 
opaque hgure on gauze 
ground similar to the effect 
piven in Fig. 283. This style 
also corresponds with the 
dobby pattern illustrated 
in Fig. 280 (p. 255). The A 
doup heatd lifts on the even 
picks, and there are there- 
fore two picks and three 
ends in each group, so that 
in indicating the design in 
full, as shown at C, each 
small square in the motive 
A is taken to represent two 
picks and three ends. The 
standard ends work plain 
throughout, and in the plan 
C, in order ta show the 
form clearly, the weave is 
represented by full squares 
in the figure, and by dots 

in the ground. The crossed P"?- ***■ 

interlacing is formed in the 
groimd by Ufting the crossing harness on the odd picks, as shown by the crosses. 



ADVANCED TEXTILE DESIGN 



In the figuie the crosaing ends interweave in plain otdei on the crossed side 
of the standard ends, but these lifts are not indicated in C, as they are due lo 
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the doup heald being raised on the even picks. The respective weaves for the 
figure and gauze are shown separately at D and E in Fig. 289. 

Use ol Two Doups. — With the draft given at B in Fig. 289 pure plain weave 
cannot be formed in the figure, as the first and third ends of each group of three 
work alike. By using two doup healds, however, with the crossing ends drafted 
in opposite directions, as shown at F, a figure may be formed in perfect plain weave. 
The repeat of the draft is on six ends, and in F the harness is represented with 
the two back rows of cords cast out. All the rows of the harness may, of course, 
be employed, but the arrangement shown is convenient if the sett of the harness 
is sufficiently fine. Design paper is then used, which is ruled to correspond. Thus, 
in G, which shows the complete card-cutting plan to coincide with the motive A, 
the counts of the paper is 6 by 4 to correspond with a cloth counting, say, 
66 ends and 44 picks per inch. The first doup heald lifts on the odd picks, and 
the second on the even picks, as indicated at the side of G. The standard ends 
work in plain order continuously, and in the gauze ground the crossing harness is 
raised where indicated by the crosses. The separate weaves for the plain and gauze 
are given respectively at H and I, alongside which the interlacing of the threads 
is represented. The drafting of a design for the card-cutting is simple, as it is 
only necessary to indicate plain on the design paper, except where the centre two 
of every six ends are left blank in the plain weave sections of the design. The 
threads should be followed in groups of three ends and two picks, and a some- 
what steppy outline is given to the figure. It should be kept in mind that in 
the figure the crossing ends do not work plain where the two blank vertical 
spaces are shown in the design, because the doup healds lift them in plain order 
in the centre of each group of four standard ends. 

An alternative system of drafting, for the style indicated at G, is given at 
K in Fig. 289, where the plain standard ends are shown drawn on two healds placed 
behind the harness. A similar draft may be arranged for the single-doup design 
given at C. An advantage of this arrangement is that, as only the ciossing ends 
are drawn on the harness, a large figure can be produced in a small jacquard ; also 
the designing and card-cutting are very much simplified. Thus, for the style given 
at C, a figure may be designed solid, as shown in the motive A. The blanks are 
then cut if an opaque figure is required on gauze ground, whereas the marks are 
cut in producing a gauze figure on an opaque ground. The cards cut from the design 
represent the picks on which the crossing harness is raised (the odd picks in the 
plan C), and these are laced alternately with the cards for the doup-heald sheds, 
which are blank, except where holes are cut for the purpose oi operating the healds 
and easer. 

In producing the style given at G in Fig. 289, with the draft K, however, 
all the cards require to be cut from the plan, because in forming the gauze a 
portion of the crossing harness is raised on the odd picks, and another portion 
on the even picks. The system of designing, illustrated at L, may be employed, 
in which the plain effect is indicated by a wash of colour, as represented by the 
shaded squares ; then in the gauze sections alternate vertical spaces are filled in 
solid in a second colour, as shown by the full squares. The doup lifts may be 
indicated alongside, as shown in the bracketed portion on the left of the plan L. 
Two cards are cut from each horizontal space, the blanks being cut in the first 
card, and the full squares in the second, while the dots alongside, which indicate 
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the lifts of the half-healds. are cut ia every card. The oidinary healds, placed at 
the back of the harness, are operated in plain order throughout. In designing a 
figure in the manner shown at A and L the counts of the design paper is in 
the proportion of the ends per inch -^ 3 to the picks per inch ^ 2. 

If the standard ends ale drawn on healds it is ouIt possible to form combinations 
of gauze and plain weave. In weaving warp (or weft) figure it is neceasary for all 
the ends to be drawn on the harness. The six-row draft, shown at M in Pig. 289, 
may be employed which varies from the draft F in that the crossing ends are drawn 
on the opposite side of the etaadard ends. This is in order that where figure is 
formed the position of the crossing ends will be the same in the design and cloth, 
viz., the third and fourth in each group of six. Assuming that a warp figure, similar 
to that indicated at 0. \s required to be introduced on the plain shape shown at 
G, the full card-cutting plan will be as 
shown at N. The crosses in N show 
where the crossing ends are raised by the 
harness, and the chief points to note are : 
(a) Not to lift a crossing end by the 
harness at the same time that it is raised 
by a doup heald ; {b) to lift both the 
accompanying standard ends where, in 
forming warp figure, a crossing end is 
raised by the harness. The latter con- 
dition is necessary in order to prevent 
the crossing ends from being bound in 
on the open shed side of the standard 
ends, and it will be found that the floats 
of a figure must be slightly modified to 
suit. Thus, the form shown at P will 
result from the card-cutting plan given 
at N. The respective weaves for the 
plain, gauze, and warp figure are shown 
separately at Q, R, and S in Fig. 289. 
Fig. 200 Modincation of Gauze GtooihI.— The 

plan T in Pig. 289 is given as an example 
of how the gauze structure may be modified in order to enable a larger quantity 
of yarn to be put into a cloth. The interlacing of the threads is represented at 
U, and it will be seen that the picks are in groups of three, which makes the gauze 
formation much more open at the same time that n>.ore picks per inch can be inserted. 
The crossing harness is raised in the order represented by the crosses, and the 
standard harness as shown by the full squares in T, while the first doup heald is 
raised the on even picks and the second on the odd picks, aa indicated at the 
side of N. The standard ends interweave somewhat loosely, but the grouping 
of the picks is largely due to raising both standard ends on the centre pick of each 
group at the same time that the accompanj'iDg crossing end is raised by the 
doup heald. Each crossing end is thereby caused to interlace for three picks on 
one side, and then for three picks on the other side of the standard ends. The 
plan T is arranged to coincide with the draft M, but the same gauze structure 
may be employed in combination with a purely plain figure, and in that case, 



JACQUARD GAUZE AND LENO FABRICS 267 

if the draft F is employed, the order ot lifting will be as shown at V- The 
plan V coincides with the interlacing of the centre sis ends ol U, the two doup 
healds lilting as indicated at the side of G. The ends per inch of these styles may 
range from 60 in cotton yams to 100 or more in fine silk yams, but the picks 
per inch should not exceed from 40 to 50. 

Nel-leno Figured Styles. — In forming an open gauze structure in the one- 
crossing-two arrangement all the ends should be similar, and should be brought 
fmm one warp beam in order that they will bend equally. By bringing the doup 



ends from a separate beam that 
beam the crossing ends will be 
traversed distinctly from side to 
side of the standard ends which 
will lie straight. If, moreover, 
^'am of a special character is 
employed for the crossing ends, 
Bguied net-leno efiects, similar 
to the style shown in Fig. 290, 
may be formed on the principles 
illustrated at C and G in Fig. 289. 
One-crossing-three Patterns. 
— A more prominent pattern, 
however, is obtained by em- 
ploying more than two standard 
ends in each group, and the 
examples given in Fig. 291 illus- 
trate the production of a figured 
fitructure in which one end 
crosses three standard ends. 
This style corresponds with the 
dobby pattern, shown in Fig. 
276 (p. 253). The figure indi- 
cated at A, which ia similar to 
the form previously shown, is 
used as the motive, and the 
harness and doup-heald draft, 
for producing the cloth wrong 
side up, ia given at B. One 
doup heald is employed, which 
is raised on every fourth pick, and 
each small square in the motive A 



e lightly weighted than the standard, warp 



Fig. 291. 



the complete plan of the effect given at C 
taken to represent four ends and four picks. 
The standard ends work plain throughout, and the crossed interlacing in the ground 
is formed by raising the crossing harness on the second of every four picks, 
as indicated by the crosses in C. The respective weaves of the figure and 
ground are shown separately at D and E in Fig. 291, while F represents the 
interlacing of the threads to correspond. In the figure the crossing ends are 
interwoven in 3-and-l order on the crossed side of the standard ends by the 
lifting of the doup heald. Other arrangements of the crossing and standard ends 
and other orders of lifting may be similarly drafted and designed, but in most 
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-cases the working out of a design in full is unneoessary. Thus an examination 
of C will show that the only picks which vary are the second in each group of 
four, so that only these picks need be indicated for the card-cutting, the cards 
for the remaining jncka being obtained by repeating. Further, it is possible for 
the plain standard ends to be drawn on healds, in which case the figure would be 
indicated solid, as shown in the motive A. 

Combinations ot Twill rad Gauze.— The harncsa and doup-heald draft, shown 
at B in Fig. 291, may be tan- 
ployed in combining 2-and-2 
twill ordinary weave with gauze 
two picks in a shed. The style 
is illustratod in Fig. 292, in 
which D shows the method of 
indicating a design for the card- 
cutting, while E represent how 
the threads interlace in the 
bracketed portion of D. This 
system of grouping the ends and 
picks in the gauze structure is 
m suitable in producing an open 

effect when the yarns are some- 
what thick and fibrous. The 
crossing ends are raised by the 
doup heald on the first and 
fourth of each group of four 
picks ; in the figure the standard 
ends form 2-and-2 twill in con- 
j unction with this order of lifting, 
while the crossing harness is left 
out o! action. In the gauze 
ground the standard ends are 
left down, but the crossing ends 
are raised by the ctossii^ har- 
ness on the second and third of 
each group of four picks. Warp 
(or weft) figure may be intro- 
duced, as in the previous ex- 
V amplea, by arranging the floats 

Fj„_ 292. ** fi* '^*'' *^^ ''^ formed by 

the doup heald. 
The draft, l-crossing-S, given at B in Fig. 291, may alao be used for combinations 
■of l-and-3 twill weave with gauze in which the picks are grouped l-and-3. In 
addition, drafts may be arranged to suit other weaves, as, for instance, l-crossing-2 
for three-thread, l-ciossing-4 fur five-thread, and l-croBsing-5 for six-thread 
«flwte. 

The foregoing examples show that there is considerable scope foi producing 
variety of effect by means of ordinary harness and doup-heald drafte. There are. 
Lowever, certain limitations in the designing of all-over patterns because the ordinary 
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\eeave and the gauze must be considered in relation to each other. Thus, gauze — 



two picks in a shed — ^may be combined vribh 2-and-2 warp rib, but it cannot be 
used along with plain weave because in forming the latter the doup heald must 
be raised on alternate picks. Weft figure can only be formed in bottom douping 
by weaving the cloth wrong side up, and it is impossible to produce a figure in 
both waip and weft float. 

THE SPECIAL GAUZE JACQUARD AND HARNESS 

A form of this mounting, as made by Messrs. Devoge & Co., is illustrated 
in Figs. 293 and 294. In place of a doup heald a portion of the harness is used 
for the douping, and as many independent doup mails are provided as there are 
groups of crossing and standard ends in a repeat of the machine. Each figuring 
harness mail in a repeat, as well as each doup mail, may be operated separately, 
so that in this case there is scarcely any limitation to the different forms and 
combinations of crossed and straight interlacing that can be produced. 

Arrangement of Harness, Hooks, and Needles. — The harness may be divided 
fnto three parts, viz., the douping harness A, Fig. 294, the figuring harness B, 
and the easing harness C. The hooks may similarly be divided into three parts, 
viz.; the douping hooks D, Fig. 293, the figuring hooks E, and the easing hooks F. 
The needles, however, are only in two series, the top and bottom needles G, each 
of which controls both a douping and an easing hook, and the central figuring 
needles H. There are two griffes, the ordinary griffe I, which carries the knives 
that lift the douping and figuring hooks, and a smaller grifie J, by which the easing 
hooks are raised. 

System of Drafting. — The draft of the ends that is mostly employed, and 
for which the machine is best adapted, is represented in the lower portion of Fig. 
294. An ordinary half-heald or doup E is mounted in front of the harness. The 
ends are drawn straight over on the mails of the figuring harness B, but the crossing 
ends are first passed in pairs through the mails of the easing harness C. Each 
easing mail is provided with two eyes so that the ends are kept separate. Then, 
in bottom douping, which is represented in Figs. 293 and 294, each pair is drawn 
under the accompanying standard ends and through the loop of a doup leash which 
passes loosely through the eye of a doup harness mail A. The half-heald K wears 
out much more quickly than the harness, and it is in order that the former may 
be readily replaced that the loose form of doup leash (shown at C in Fig. 236, p. 221) 
is employed. By comparing the draft with the arrangement of the jacquard and 
harness it will be seen that in each short row there are 12 hooks, 12 harness cords, 
and 10 needles for every 8 ends, so that a machine with a capacity of 400 ends 
requires 500 needles and 600 hooks. 

Method of Douping and Easing. — The jacquard is single lilt, and the lath of 
the doup K, Fig. 294, is connected by cords to the griffe I, so that it is lifted on 
every pick. This enables the crossing ends to be raised either by the doup harness 
or the figuring harness, while the doup leashes, through which the crossing ends that 
are not raised pass, simply hang slack beneath the bottom line of the shed. Spiral 
springs L are employed to reverse the movement of the half-heald. The doup 
harness cords are passed through a separate comber-board M, Fig. 294, which 
is placed a short distance in front of the figuring harness, in order to reduce the 
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strain on the cioesing ends when a crossed shed is made. The mails ot tiie doup 
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hainess A are tied up about J inch lower than the mails of the figuring harness B, 
and they have eyes large enough to enable the donp leashes to slide through them 
without undue friction. 

The grille I, Fig. 293, which lifts the doupii^; and figuring harness, is operated 
in the ordinary manner, but to the connecting rod a slotted lever F is pivotally 
attached, from which the griffe J is suspended. The lever P is fulcrumed on a stud 
Q, which is carried by a bracket R supported on the frame of the machine. The 
lisi&g and falling motion of the rod imparts a corresponding, but smaller, move- 
ment to the griffe J ; the extent of the movement of the latter may be regulated 




Fig. 264. 

by adjusting the studs in the slots of the lever P. The knives of the griSe J 
are placed rather highra than those of the griffe I, in order that the lift of the 
easing harness will be slightly in advance of that of the douping and figuring 
harness. 

The easing harness cords are passed through a comber-board S, Fig. 294, 
about 10 inches behind the figuring harness, and the mails are tied up so as to 
depress the crossing ends between two adjustable rods T. Where the easing harness 
Is raised the corresponding crossing ends are, therefore, slackened, and as a douping 
hook also controls an easing hook, an easing harness cord is raised whenever the 
corresponding doup harness cord is raised. A length of the crossing warp is, therefore. 
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always given in where a crosaed shed is made. The easing harness hngoes require 
to be very heavy, about 8 to the pound being the usual size, as compared with 
about 25 to the pound of the douping and figuring hamess lingoes. 

Construction of Gauze Ground Weaves. — Typical examples of gauze ground 
weaves, as produced in bottom douping, 2-Grossing-2, are represented at A, B, 
C, D, and E in Fig. 295. Id the corresponding plans given alongside, the figuring 




J Fig 205. K 

harness lifts are indicated by the full squares, and the doup hamess lifts by th^ 
dots. The crossing ends, which are shown in thicker lines in the drawings, are 
raised by the figuring harness on the left of the standard ends, and by the doup 
hamess on the right. When raised by the doup harness the crossing ends must 
be lifted in pairs ; in the drawing A these ends are also shown raised in pairs bv 
the figuring harness. If this order of lifting is continued for a considerable spwe 
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the crossing cuds (which are passed in paiiB through the doup mails) tend to roll 
round each other, and it is then difficult to form a clear shed in the oidinsiy weave 
portions of the cloth where the ends require to be raised separately. For this 
reason it is better to operate the crossing ends individually on one or more of the 
figuring harness sheds, which may be accomplished in the mannei shown at B 
and C in Fig. 296. Another point to note is that in forming the gauze shown at 



Fig. 2»6. 

A the sheds are either all crossed or alt open, whereas in B and G one half the 
sheds are crossed and the other half open, the strain on the warp and the harness 
being better distributed ja the latter. D and E illustrate different methods 
of varying the gauze structure by distorting the picks, while the plans F, G, H, 
and I show other useful examples of gauze weaves. With the plan F the picks 
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are grouped in threes, and with H in pairs ; G and I produce modifications of these 
in which the picks aie distorted. 

The examples J and K in Fig. 296, and the corresponding plans alongside, 



show how ihe gauze structure may be modified to suit a pick-and-pick order of 
wetting. The cTOBsing and standard ends are interwoven in such a manner that 
in J the odd picks are shown prominently on the surface, and in K the even picks. 
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The two eSects may be combined in the same design and be used in conjunction 
with a figure woven in two colours of weft. 

Designing of Figures. — In the ordinary weave sections of a cloth, either warp 
or weft or both warp and weft figure may be formed, but in order that the ends 
will spread it is customary to surround the floats with plain or other firm weave. 
An illustration of a cloth, in which a figure in gauze is formed on plain ground with 
weft spots on the latter, is given in Fig. 296, while Fig. 297 shows a portion 
of the design indicated on design paper. In order that the design may be more 
readily followed, a reduced plan of the gauze figure is inset at A, each small 
square in which represents four ends and four picits of the enlarged design, the 
full squares indicating the open gauze sheds, and the dots the crossed sheds. 



Kg. 298. 

The gauze interlacing is similar to that shown at B in Fig. 295, and in the 
enlarged design the full squares show where the crossing ends are raised by the 
figuring harness on the open ganze sheds, and the dots where the same threads 
are raised by the doup harness. The plain weave is represented by diagonal 
strokes, in order that it will show in contrast with the marking of the gauze, while 
the weft figure is indicated by the shaded squares. The edge of the gauze figure 
is in steps of four-by-four, in order that it will fit with the four-by-four grouping 
of the warp and weft threads. This is quite right when, as in the example, the 
gauze forms the figure, but in the case of the gauze forming the ground the 
steppineas, where the gauze and the ordinary weave join, should be reduced as 
much as possible. In the two-crossing -two arrangement the ordinary weave must 
step four ends at each place, but in the weft the gauze weave may be modified 
at the junctions, so as to make the outline of the figure more regular. 
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Fig. 298 shows an effect in which a weft figure, surrounded by plain weave, 
is formed on a gauze ground, the interlacing in which is similar to the style repre- 
sented at C in Fig. 295. In drafting a design the figure and plain weave may be 
painted in in the ordinary manner, and either warp or weft may be indicated. 
Both methods are illustrated in Fig. 299, which shows a sectional plan of the desi^ 
given in Fig. 298, as produced in bottom douping. If the warp is painted, as shown 
at B, a weft figure may be indicated by leaving the squares blank, or be represented 
by a different colour to that used for the warp lifts. In the latter case the plain 
weave is inserted right against the figure, as shown in B, and also in Fig. 297. In 
the gauze ground the lifts of the crossing ends by the figuring harness are indicated 
on the first and second of each group of four ends, as shown by the full squares 
in B, while the doup harness 
Utts are indicated in a different 
colour on the first of each 
group, as shown by the dots. 
Where the gauze and plain 
weave join it is necesBar\- to 
consider the ends in groups of 
tour, as it is impossible to 
have, say, two ends working 
plain and two ends forming 
gauze. It is necessary, also, 
to keep in mind that the gauze 
and the ordinary weave are 
clearly separated from each 
other only where a doup har- 
ness hft (a crossed shed} pre- 
cedes or follows the ordinary 
weave. It is a good system 
to insert doup hameaa lifts 
B C along the outline as near to 

Fig. 2B9. the ordinary weave as possible 

where the corresponding stan- 
dard ends are left down ; the oidinaTV weave and the gauze may then be modified 
to fit with these lifts. 

If the weft is painted, as indicated at C in Fig. 299 (this plan corresponda 
with the bracketed portion of B), the standard ends are all marked down in the 
gauze ground, and marks are inserted where the crossing ends are left down by 
the figuring harness. The doup harness lifts are indicated in the same manner 
as in painting for warp, and except for these lifts C is exactly the opposite of B. 
A comparison of B and C will show that in bottom douping painting lot waip is 
more convenient than painting for weft, because fewer marks are required 
in the former method, and to the designer who is accustomed to other forma of 
gauze designing, the lifts are moie readily reasoned out. 

System of Card-cutting. — It has been previoual}' noted that in each row of the 
machine there are 10 needles and 8 ends ; in the card-cutting, therefore, a lO-rowed 
card has to be cut from a design which is ruled in eights. With the system of design- 
ing, shown in Figs. 297 and 299. this presents no difficulty, as the ordinary marks 
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of the design, which indicate the lifts q[ the figuring hamese, are cut on the middle 
eight rows of the card, while the epecial marks, represented by dots, which show 
the lifte of the doup harness, are cut od the first and tenth rows. That is, dots 



t^ 




?y 



on the first vertical space are cut on the first row and on the fifth vertical space 
on the tenth row. If the weft is painted, as shown at C in Fig. 299, the only difference 
ia that the blanks are cut on the middle eight rows of the card. 
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Top Douping in the Gauze Harness. — This S7st«m is only employed to a limited 
extent as compared with bottom douping. It has the advantage that the doup 



b^ 



^ 



leaebes cannot fall out of reach of the operative, and are in a convenient position 
for repairs to be eSected ; the jacquard and harness lift, however, is much heavier 



than in bottom douping. The lath of the half-heald in this case is usuallv fixed 
to the front of the doup harness comber-board. The doup harness mails are tied 
up about ^ inch higher than the figuring harness mails, while specially heavy doup 



JACQUARD GAUZE AND LENO FABRICS 279 

harness lingoes are employed. The draft is the same as in bottom doupiag, except 
that the crossing ends are drawn over the standard ends. 

The different sheds, as formed by a group of four ends, are illuetiated in Figs. 
300 and 301, from which an idea of the various lifts will be obtained ; the parts 
are lettered to coincide with Figs. 293 and 294. The drawing W in Fig, 300 represents 



the formation of a crossed shed, in which both the crossing and the standard ends 
are raised by the figuring harness B. The easing harness C is also raised, but the 
donp harness A is left down. As the shed is being formed the crossing ends are 
retained by the doup harness on the crossed side of the standard ends. 

The drawing X in Fig. 300 represents the formation of an open gauze shed, 
in which only the standard ends are raised by the figuring harness B ; the doup 
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harness A is also raised, but the easing harness C is left down. The crossing ends 
are retained by the figuring harness on the open side of the standard ends, while 
the mails of the doup harness are slipped up the half-heald leashes ; each x^&ir 
of standard ends is raised between a leash of the doup and a doup harness cord. 

At Y in Fig. 301 the formation of a figure or plain shed is represented, which 
is very similar to an open gauze shed. The figuring harness mails are lifted where 
required (as in ordinary figuring), the doup harness A is jaised, and the easmg 
harness C left down. Lifting the doup harness enables the crossing ends to be 
raised by the figuring harness without obstruction. If one crossing end of a pair 
is required down and the other up, the latter slides within a loop of the half- 
heald, as shown in Y, but if both crossing ends are raised the loop is carried to the 
upper line of the shed. 

It will be noted in top douping that when the doup harness is raised the easing 
harness is left down, and vice versa. The same needle controls both a douping 
and an easing hook, and it is therefore necessary for one series of hook^ and lifting 
knives to be turned the opposite way to the other series. Either series may be 
inverted, but for convenience in the designing and card-cutting it is better to reverse 
the doup needles and knives, in the manner represented at Z in Fig. 301. The 
card-cutting particulars are then the same as in bottom douping, holes being cut 
for the cross sheds, and blanks left for the open sheds on the first and tenth rows 
of the card. The gauze styles illustrated in Fig. 295 will be produced the other 
way up in top douping by cutting the blanks and dots on the middle eight rows of 
the card, and the dots on the first and tenth row. 

D in Fig. 302 represents a top doup gauze effect, which corresponds with 
the structure given at C in Fig. 295. The plan E shows how the weave is indicated 
if weft is painted, and F if warp is painted. G and H in Fig. 302a respectively 
show the weft and warp methods of designing a figure, from which it will be seen 
that in this case fewer marks are required in painting for weft, which is, therefore, 
the more convenient method. The example is similar to that given in Fig. 299. 
with which comparisons may be made. The figure is in weft float, and the card- 
cutting particulars for G are cut blanks and dots, and for H cut marks (except 
the shaded squares) on the middle eight rows of the card ; the dots are cut on 
the first and tenth rows in both cases. 

The special gauze harness is not limited to effects in which two cross two. 
Other arrangements can be woven by casting out the harness in long rows. For 
example, one-crossing-one styles can be produced by casting out one-half, and 
one-crossing-two effects by casting out one-quarter of the figuring harness rows, 
while by casting out one-half of the doup harness and easing mails two-crossing-sis 
effects can be woven. 

MADRAS GAUZE FABRICS 

Structure of the Cloth. — In the Madras muslin texture a gauze foundation, 
which is formed continuously throughout the cloth, is ornamented with extra 
weft. Fig. 303 shows the appearance of a typical fabric, as viewed from opposite 
sides, while the diagram No. 1 in Fig. 304 illustrates the interlacing of the threads. 
The warp consists of crossing ends and standard ends arranged one-crossing-one, 
and in the gauze structure, which is very light and open, there is one ground pick 
in each shed. The extra weft is softer spim and usually much thicker than the 
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ground weft ; it is interwoven with the warp where required, and floats loosely 
in the remaining parts of the design. The loose floats are afterwards cut away, 
and a texture with an opaque figure on a transparent gauze ground, or vice versa. 



resultfl, which is particularly serviceable for use as window curtains. The appearance 
of the cloth after the cutting operation is represented in Fig. 303, which shows, 
on the left, the fabric as viewed from the cut side— that is, the side on which the 
extra picks float loosely during the weaving of the cloth, and on the right, as viewed 
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from the uncut side. Most frequently the clothe are woven with the cut dde upp«r- 
mofit, but they are produced to a considerable extent in the reverse way. The 
latter method, however, causes the jacquard lift to be very heavy. When used 
aa window curtains, either side of the cloth may be taken as the right side, but. 
as shown in Fig. 303, the ornament has a bolder outline on the cut than on tbe 
uncut surface, hence for certain purposes the cut side is taken as the right side. 
The uncut surface, however, is neater, and for such cloths as dress fabrics, for which 
the structuie is to some extent adapted, this is mostly taken as the right side. 

The Madras Loom. — Special types of looms have been built for weaving tht 
cloth. The following illustrations and description correspond with one of the 



Fig. 304. 

most recent systems, and, although the motion dealt with may differ in details 
from others that are in regular use, the principles are the same in every case. In 
the diagram No. 1 in Fig. 304 the structure is represented from the same side s« 
the cloth on the left of Fig. 303, i.e., as viewed from the cut side. When the texture 
is woven with this side uppermost the crossing ends are raised and the standard 
ends are left down on every ground pick. On the figuring picks all the crossinf 
ends are left down, but the standard ends are raised where the extra weft has t" 
be interwoven, and the latter is, therefore, firmly bound in between the stands"! 
and crossing ends. The plan given at Y corresponds with the effect shown in the 
diagram No. 1 ; the full squares indicate the lifts of the standard ends and the 
crosses of the croseing ends The crossing ends, however, are operated independenlJ;' 
of the jacquard fiarness while no standard ends are raised on the ground picks ; 
therefore in constructing a card cutting plan it is only necessary to indicate the bits 
of the standard ends on the figuring picks, as shown at Z, which illustrates the 
usual method of designing s iigure. 
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System of Drafting. — An ordinary form of double-lift jacquard and hamesa 
is generally employed, but in front of the harness A there are, in the following 
order, a tug reed B, an easing bar C, a gauze reed D, and an ordinary weaving 
reed E. These are represented in the diagrams given in Figs. 304 and 305, while 
the draft of the ends is indicated in the upper portion of No. 1 in Fig. 304. The 
standard ends are drawn through the harness mails, and then are passed through 
the reed B, above the bar C, and through the reeds D and E. The crossing ends 
are passed between the harness cords, under the tug reed B and the bar C, then 
through eyes in short wires in the gauze reed D, and afterwards each end is passed 
along with its accompanpng standard end through a split in the weaving reed E. 

Method of Crossing the Ends. — The crossing of the ends is effected by means of the 
tug reed B and the gauze reed D. The tug reed is about 5 inches deep on the wires 
and is of ordinary form, except that each end piece is about 1 inch wide and is provided 
with a hole to which a chain connection is made, as shown in Fig. 306. This reed is 
suspended by wires in front of the harness, and by means of the chain connections it 
is moved about | inch to left and to right on succeeding ground picks. The form 
of the gauze reed is shown separately in the diagrams 2 and 3 in Fig. 304. Between 
each pair of long wires F there is a short, pointed wire G which is slightly inclined, 
and is provided near the top with an eye H through which a crossing end is drawn. 
The baulks of the reed are slided within close-fitting metal cases I, and at each 
side the latter are secured by pins inside holes bored in a metal end piece J. 
The arrangement of the parts makes the reed very strong and rigid. Each end 
piece J is provided with a stud K, which fits within a curved slot formed in a guide, 
as shown in diagram 4 in Fig. 304. The gauze reed is raised and lowered on each 
ground pick, -during which the studs K slide within the curved slots so that the 
movement is slightly circular. When the reed is down the points of the short 
wires G are below the lower line of the shed, as shown in diagram No. 7 in Fig. 305. 
When it is raised all the crossing ends are lifted sufficiently high to form a shed 
for the shuttle to pass through in front of the weaving reed E, as shown in No. 8. 
Each time the gauze reed is lowered the tug reed is moved laterally, and the standard 
ends, which pass through the latter reed, are pressed by the wires and traversed 
to left or to right. This is iUustrated in the diagrams 5 and 6 in Fig. 304, in which 
small circles represent where the crossing ends pass through eyes in the short wires 
of the gauze reed. Diagram 5 shows the tug reed moved to the left and diagram 
6 to the right, so that each standard end is moved above the point of a short wire 
of the gauze reed from one side to the other. Hence on succeeding ground picks, 
as the gauze reed rises it lifts the crossing ends first on the right and then on the 
left of the standard ends, in which positions they are bound in by the ground weft. 
The movement illustrated in the diagram 5, will take place previous to the insertion 
of the odd ground picks of the structure represented in diagram 1, and in the 
diagram 6, previous to the insertion of the even ground picks. 

Method of Easing. — The easing bar C, to which the term dipping tube is applied, 
has an important function, as will be seen from a comparison of its position in 
the diagrams 7 and 8 in Fig. 305. The bar rises and falls on each ground pick in 
coincidence with the movement of the gauze reed, and maintains a uniform tension 
on the crossing ends. 

Arrangernent of Shuttle Boxes. — The Madras loom is made with four boxes 
at each side (sometimes only two are employed), but the two series of boxes are 
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connected so that they rise and fall together. Not more than three figuring ehatiles. 
as well as the ground shuttle, can, therefore, be employed at the same time, bai 
in different part« of a design it is possible to employ the ground shuttle only or 
to insert one, two, or three extra picks to each ground pick according to requiremente. 
The box motion is governed by the jacquard cards through four needles and hook> 
that are set aside for the purpose. The position of each box is directly controlled 
by the allotted needle and hook, but the lift for a given box is cut on the card (or 
the pick preceding that for which the box is required. Thus, assuming that three 
figuring wefts are inserted to each ground pick, and the boxes are operated in ihe 
order of 2, 1, 3, 4, a hole will be cut to operate No. 1 box on the first of each tour 
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cards. No. 3 box on the second. No. 4 box on the third, and No. 2 box on the fourth. 
The ground weft shuttle is placed in the fourth or bottom box. The figuring wefts 
may be inserted in almost any sequence, but one figuring colour — usually that 
which is inserted most frequently and most regularly throughout the design- 
is taken as the leading colour, and is placed in the third box (the next box to the 
ground shuttle). An important feature is that when the gauze ground shuttle 
(the bottom box] is brought into operation the special motions of the loom are 
automatically put into action. 

Operation oj ihe Oau^e Reed. — The riaitig and falling motion of the gaiine 
reed on each ground pick is imparted by the backward and forward movement 
of the slay. The position of the parts, at the extremities of the movement, is repre- 



MADKAS GAUZE FABRICS 



285 



sented in the diagrams 7 and 8 in Fig. 305. The lower end of a rod L passes loosely 
through a slot in a bracket M which is bolted to the inner side of the box lever 
N, while the upper end passes loosely through the slot of a projection that is con- 
nected to a horizontal lever P. Two collars are set-screwed on the rod L, the lower 
one of which, according to the position of the box lever N, is either just above 
or rests on the bracket M, while the higher one retains a spring with its upper 
end against the underside of the projection on the lever P. The parts are also shown 
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in the front elevation given in Fig. 306. When the boxes are raised to their highest 
position (as shown on the left of Fig. 306) so that the bottom box — which contains 
the groimd weft shuttle — ^is brought into line with the race board, the upward 
movement of the box lever N lifts the rod L just high enough to cause the pressure 
«i the spring to raise the lever P at its forward extremity. This takes place 
at the time of beating up, when a bar Q, which is bolted to the back of a sword, 
is immediately above a recess formed in the upper side oi the lever P, as shown 
in diagram 7, Fig. 305. The lever P, when raised, is brought into engagement 
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with the bar Q, as shown in diagram 8, and as the latter moves backward and 
forward with the sword, a similar movement is imparted to the lever P. A bell- 
crank lever, which is fulcrumed on a stud R, has its upper arm S pivotally connected 
to the rear of the lever P, hence the movement of the latter causes the forward 
end of the lower arm T to rise and faU. This movement, by means of a rod U, 
is imparted to the lower arm of a bell-crank lever V (shown in Fig. 306), the upper 
arm of which transmits a motion — to right and to left alternately — to a horizontal 
bar W. The lateral movement of the bar W, through the segment levers X, and 
the chain connections Y, causes the gauze reed to rise and fall ; and this takes 
place with each backward and forward movement of the sword so long as the gauzo 
ground weft only is inserted. On the insertion of a figuring pick, however, the 
the lowering of the box lever N releases the pressure of the spring against the 
projection on the lever P, the forward end of which then falls out of engagement 
with the bar Q, as shown in the diagram 7. The gauze reed then remains in it< 
lowered position while the required number of figuring picks is inserted. The distance 
that the gauze reed rises and falls can be adjusted by altering the leverage : it 
is prevented from falling too far by the upper arm of a beU-crank lever a. Fig. 3^6, 
coming in contact with a stud h carried by an adjustable bracket c. The latter 
is set so as to allow the horizontal bar w to move the necessarv distance before 
it is checked. 

Operation of the Easing Bar, — A connection is made from each end piece of 
the gauze reed by means of a rod d to & lever e which is fulcrumed on a stud/, as 
shown in the diagrams 7 and 8 in Fig. 305. A rod gr, which passes between the 
forks of a guide g^, connects each lever e with an end of the easing bar C. The 
latter, therefore, through the levers e, receives a rising and falling motion which 
coincide with the movement of the gauze reed. Slots are provided in the levers e 
in order that the extent of the movement may be regulated. 

Operation of the Tug Reed. — The lateral movement of the tug reed is obtained 
from the same source as the vertical movement of the gauze reed. The lower arm 
of the bell-crank lever a (shown on the right of Fig. 306) is connected by means of 
a rod hy with a stud t, on which a catch j is fulcrumed. The catch j engages the 
teeth of a six-sided star wheel k on the face of which there is a cam I that has three 
projections and three recesses arranged alternately. The cam I engages an anti- 
friction bowl m which is carried by the upper arm of a lever n, the lower arm of 
which, through a chain passing over a guide pulley o, is connected with one end 
of the tug reed B. At the opposite side of the tug reed a similar connection is made 
to a spiral spring p, the tension of which retains the bowl m in constant contact 
with the face of the cam L At each downward movement of the gauze reed (which 
follows the insertion of a ground pick) the lower arm of the lever a is raised and 
the catch j turns the star wheel k one-sixth of a revolution. At one movement 
the anti-friction bowl m is engaged by a projection on the cam I so that it is pressed 
back, as shown in Fig. 306, the tug reed being thus drawn to the right against 
the tension of the spring p. At the next movement the bowl tn enters a recess 
in the cam I when the tension of the spring p causes the tug reed to move to the 
left. The direction of the movement is the same as that of the preceding ground 
pick. (In an older motion, in place of the tug reed, a horizontal reed or ravel is 
employed, and between each pair of wires a short row of harness cords is passed. 
The comber-board is placed well above the ravel, and the latter is given a latitudinal 
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movement which moves the harness cords and causes the standard ends to be 
traversed from one side to the other, above the points of the wires of the ii^auze 
reed.) 

The Pichmg Motion, — The direction of the pick is governed from the same 
source as the movement of the gauze reed. The cam l. Fig. 306, acts upon a second 
anti-friction bowl — similar to the bowl m — which is carried by a lever that is ful- 
crumed on the same stud as the lever n. The two bowls are on opposite sides of 
the cam ly so that when one bowl is engaged by a projection the other is within 
a recess. A change in the direction of the pick is, therefore, made at the same 
time as the tug reed is moved, and this always takes place after the insertion of 
a ground pick, and while the gauze reed is being lowered. When the anti-friction 
bowl, which governs the direction of the pick, is within a recess of the cam I, the 
picking mechanism on the right is brought into position for being operated, while 
that on the left is put out of action. As many figuring picks as are required, and 
the following ground pick, are then inserted from the right, after which the cam 
I is turned, which causes the picking mechanism on the left to be put into action 
and that on the right to be made inoperative. The order of picking is limited to 
a certain extent by the arrangement because a figuring pick from one side of the 
loom must be foUowed by a ground pick from the same side before the direction 
of the pick can be chang^. The limitation, however, is not of great importance 
in weaving the fabrics for which the loom is intended. In indicating a design in 
which a figuring weft is introduced intermittently, it is only necessary to leave 
an even number of horizontal spaces between two succeeding portions of the figure 
produced by that weft in order to ensure that the direction of the pick will coincide 
with the position of the shuttle. (In a very recent device the direction of the pick 
is governed by the action of the shuttle box sweU, and the limitation, mentioned 
in the foregoing, is done away with. At the side of the loom on which a shuttle 
is in line with the race, the pressing back of the swell, by suitable connections, 
causes the picking mechanism at the opposite side to be made inoperative, while 
the absence of a shuttle at one side brings into action the picking mechanism 
at the other side. In the event of anything occurring to bring a shuttle at each 
side in line with the race, the picking mechanism at both sides of the loom is put 
out of action.) 

The Vjhtake Motion. — In different parts of a design the number of extra picks 
to each ground pick may vary from none to three, but it is very necessary for the 
foundation texture to be uniform. For this reason the up-take motion is operated 
from the lever P so that the cloth is drawn forward only when a ground pick is 
inserted. A projection on the lower side of the lever P (see Fig. 305) carries a stud 
r which is connected by a rod 8 to the lever that operates the take-up pawl. Each 
time the lever P is drawn forward the ratchet wheel of the up-take motion is turned 
one tooth. The arrangement ensures that the same number of ground picks per 
inch will be put in however irregularly the figuring weft is inserted. 

Madras Designing. — Very little variation can be made in the Madras structure 
on account of the special means employed in weaving the cloth, and because the 
shearing operation makes it necessary to avoid the formation of long figuring floats 
on the cut side of the texture. As viewed from the uncut side, all the crossing 
ends (which are operated simultaneously by the gauze reed) are above the figuring 
picks, so that on this side the floats cannot be longer than the space between two 
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consecutive crossing ends. On the cut side the standard ends are above the figuring 
picks where the latter are interwoven, and so far as the weaving of the cloth is 
concerned these ends may be operated by the harness as desired. It is, however, 
generally recognised that in the figure the weft should pass over not more than one 
standard end at a place, otherwise the floats are liable to be cut away in the shearing 
process. Only the very simplest weave development is, therefore, possible, and the 
ornamentation of the texture is chiefly dependent upon the formation of diflerent 
degrees of density, and upon colour. The cloth is largely made all white or cream, 
only one extra weft being employed ; but a considerable trade is also done in fabrics 
in which two or three different figuring wefts are introduced on a white or coloured 
foundation. A large number of ends per inch cannot be employed because the fineness 
of the gauze reed is limited, and the setts usually vary from 32 to 50 ends per inch, 
the latter number being seldom exceeded. The ground picks range from 24 to 36 
per inch, but the total picks vary according to the proportion of extra picks to 
each ground pick, and whether the extra weft is introduced regularly or inter- 
mittently. The ground yams are mostly of very good quality and fine in counts — 
ranging from 60's to 90's cotton — while the soft spmi figuring weft varies from 
lO's to 18's cotton. The following are typical weaving particulars : — Warp, SO's 
cotton, 44 ends per inch ; figuring weft, 12's cotton ; ground weft, 70's cotton : 
30 ground picks per inch. 

Modifications of the Madras Structure, — The most common modifications of 
the Madras structure, as viewed from the cut side of the cloth, are illustrated at 
A, E, H, L, 0, and E in Figs. 307 and 308, in which the crossing ends are those 
which are over all the ground picks. The corresponding condensed plans on the 
right of the examples show how the effects are indicated on design paper for the 
card-cutting, while on the left the complete plans are given, the crosses in which 
represent the lifts of the crossing ends by the gauze reed, and the fuU squares and 
dots the lifts of the standard ends by the harness. A in Fig. 307 shows the ordinary 
opaque structure, and a modification in which only the alternate figuring picks 
are interwoven. The latter produces a semi-opaque effect which forms a pleasing 
contrast between the transparent ground and the opaque portions of a design, 
and may be used effectively in shading a figure. The marks in the plan B indicate 
where the standard ends are raised on the figuring picks when the cloth is woven 
with the cut side up. The appearance of A when turned over from left to right 
is represented at D ; the texture is the same on both sides, except that the free 
ends of the figuring picks show more prominently on the cut side. In D the crossing 
ends are under all the ground picks. 

E in Fig. 307 illustrates another method of producing different degrees of 
density. In this case two figuring picks of different thicknesses are inserted to 
each ground pick ; both wefts are interwoven in forming the opaque structure 
but in the semi-opaque effect only the finer weft is interwoven. Two figuring 
cards are cut from each horizontal space of the condensed plan F, the full 
squares and dots being cut on the first card, and the full squares only on the 
second. 

In the modification shown at H in Fig. 307 the density is the same as in the 
ordinary structure, but the figuring weft is brought more prominently to the surface 
on the cut side of the cloth. The standard ends are raised alternately on the figuring 
picks, as shown by the plain order of marks in the plan I. On the uncut side, a view 
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of which ia given at K, the figuring weft shows less prominently than in the ordinary 
structure. 



The alternate system of operating the standard ends can be effectively employed 
in mixing two difEerent colours of weft in the manner represented at L in Fig. 308. 



q O 

Fig. 308. 

Each horizontal space of the plan M represents two figm'ing cards, in one of 
which the full squares are cut, and in the other the dots. The mixed colour 
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effect may be used as a subeidiary to th« patterns formed separately by the two 
coloutB of weft, from which it also differs in density. 

in Fig. 308 shows another method of mixing two colours, in which each 
weft is bound in a straight line by the alternate ends, so that vertical lines of colour 
are formed. The card-cutting particiilaTS for the plan P are the same as for M. 



ng. 309. 

It will be understood that the small floats, shown in H, L, and 0, remain in the 
cloth as they are too short to be cut away by the shears ; the latter are set close 
enough to engage any floats that are longer than those shown in the examples. 

The diagram given at R in Fig. 308 shows how the gauze ground structure 
may be modified by lifting certain standard ends at the same time as the crossing 
ends are raised by the gauze reed. This prevents a crossing taking place so that 
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at these places the ends lie straight for three picks which are grouped together. 
The marks in the plan S, which show where the standard ends are raised on the 
ground picks, will be cut on the ground cards, and in this respect the example is 
diSerent from the foregoing styles. In weaving the ordinary gauze foundation, 
all the ends required up are raised by the gauze reed, so that the cards for the 
ground picks are blank escept where holes are cut for the purpose of operating the 
boxes and the selvages. As regards the figuring picks, sometimes these are not 
interwoven with the selvages, catch ends being provided for them at each side, 
so that on the figuring cards, in addition to cutting the marks of the design, it 
is necessary to cut holes to correspond with the lifts of the selvages or the catch 
ends, as well as holes for operating the boxes. 

Single Cover Ckivixed Design. — An illustration is given in Fig. 309 of a Madras 
muslin texture which is 
termed a " single cover," that 
is, there is only one figuring 
pick to each ground pick. 
Three different figuring wefte 
—white, green, and pink- 
are, however, employed, but 
these are chintzed, one follow- 
ing another in succeeding 
sections of the design. The 
ground is transparent, and in 
the figure, in addition to the 
ordinary opaque structure, 
efiects are formed which 
correspond with those repre- 
.sented at A and H in Fig. 
307. Also, for the purpose of 
illustration, in the lower por- 
tion of ^g. 309 a sample of' a 
^auze ground texture is inset 
which is similar to the ex- 
ample given at R in Fig. 308. 
.\ section of the design, which 
corresponds with the lower 

central portion of Fig. 309, is Pig. 310, 

indicated on design paper in 

Fig. 310, the different marks representing different colours of weft. Where the 
ordinary opaque structure is formed the figure is simply painted in solid, but in pro- 
ducing the semi-opaque effect the alternate horizontal spaces only are filled, in while 
in bringing the weft more prominently on to the cut side a plain order of marking 
is employed. It is important to note that if the transparent gauze ground is Tequired 
to show distinctly between two detached portions of figure formed by the same 
«eft, the two portions must be separated horizontally by at least two blank spaces 
of the design paper. Otherwise the weft floats between the parts of the figure will 
not be long enough to be engaged by the shears, and the two portions of figure will 
appear to join up. 
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Gauxe Fvjwt on Opaifve Ground. — Fig. 311 shows a Madras style in which 
a traDsparent and semi-transparent figure is formed on an opaque ground. K 
corresponding portion of the design is given in Fig. 312, the method of designing 
being the same as in the last example except that the torm of the figure is represented 
by the blanks. A special feature in this case is the formation of a geometrical 
pattern on the opaque texture by floating the figuring weft over one standard 
end at a place on the cut side of the cloth. These floats are too small to be affected 
by the shearing operation, and although the pattern is almost invisible on the uncut 
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side of the texture, on the reverse side it is sufficiently prominent to relieve the 
Btifiness ot the opaque ground. 

Complex Three-colour Fabric. — A more complex structure is illustrated in 
Fig. 313, and in the corresponding sectional plan given in Fig. 314. In this case 
three different kinds ot figuring weft are employed, but not more than two are 
introduced at the same time, and in some places only one. Seven different effects, 
which are represented by the different marks in Fig. 314, are, however, formed. 
In Section A the weft is white and blue, in Section B white only, and in Section t' 
white and heliotrope. The white weft is introduced continuously and is, therefore^ 
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taken as the leading colour, and placed in the box next to the ground shuttle. 
The full equares, dote, and ciossea in Fig. 314 respectively represent the whit«, 
blue, and hehotrope, where each forma a separate eSect. The white and blue 
wefts are mixed (in the manner illuetiated at L in Fig. 308) where the full squares 
and dots alternate in plain order, and the white and heliotrope are similarly mixed 
where the full squares and crosses alternate. A dividing line is formed round each 
mixed effect by interweaving two wefts together, the circles showing where the white 
and blue are interwoven together, and the vertical strokes the white and heliotrope. 
System of Card-cutting.— Each horizontal space of the design represents as 
many figuring cards as there are colours of weft insertei^ to each ground pick, and 
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the following ground card. The pattern formed by the leading colour of weft 
is cut on the card which precedes the card for the ground pick. The full card- 
cutting particulars for the design given in Fig. 314, are indicated in the accom- 
panying list (except that the lifts for the selvages are omitted), assuming that the 
ground, white, blue, and heliotrope wefts are respectively placed in the boxes 
Nos. 4, 3, 3, and 1. 

Section A. — First card (blue weft in No. 2 box), cut the dote and circles and 
the lift for No. 3 box ; second card (white weft in No. 3 box), cut the full squares 
and circles and the lift for No. 4 box ; third card (ground weft in No. 4 box), cut 
the lift for No. 2 box. 
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Section B. — First card (white weft in No. 3 box), cut the full squares and 
the lift for No. 4 box ; second card (ground weft in No. 4 box), cut the lift for 
No. 3 box. 

Section C. — First card (heliotrope weft in No. 1 box), cut the crosses and 
vertical strokes and the lift for No. 3 box ; eecond card (white weft in No. 3 boi), 
cut the full squares and vertical strokes and the lift for No. 4 box ; third card 
(ground weft in No. 4 box), cut the lift for No. 1 box. 

In each section the cutting is repeat«d for the required number of times, but 
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on the last ground card in Section A the lift for No. 3 box is cut, and in the last 
card in Section B the lift for No. 1 box, etc. 

As only half the ends are operated by the jacquard harness a large repeat 
can be obtained from a comparatively small tie. Thus, in a cloth with 44 ends 
per inch, a 400 tie will give a repeat in width of 400 -i- "/^ = 18 inches. The count-s 
of the design paper is in the proportion of the harness ends per inch to the ground 
picks per inch. For example, if there are 44 ends and 30 ground picks per inch, 
the proportion is— (44 -s- 2) i 30, or 8 x 11 design paper. 
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The ptoportioQ of the " cover " is found in the same mannei ae in book-harness 
musline (see p. 174], but in a Madras design in which more than one colour is 
inserted to a ground pick, it is necessary to count the colours separately on each 
horizontal space. Thus the last example is a " double-cover " except in the parte 
(lettered B in Fig. 314) where only one figuring weft is inserted. 

In a recent development of the Madras structure the cloth ia made perfectly 
reversible with the figure in different colours on opposite sides. Two figuring 
picks in different colours are inserted to each ground pick, on one of which alternate 
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standard ends are raised by the harness in the ordinary manner where the figure 
is required to be formed. On the other pick all the ends are raised except alternate 
standard ends in the figure, which is accomplished by lifting the gauze reed, all 
the standard ends in the ground, and alternate standard ends in the figure. Loose 
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floats of weft extend between the parts of the figure on both sides of the cloth, 
so that a double cropping operation is required. One figuring weft shows promi- 
nently on one side, and the other on the other side, because each passes over the 
alternate standard ends and all the gauze ends on the side on which it forms the 
figure. 

CHAPTER XIV 
LAPPET WEAVING AND DESIGNING 

FcatuTea of lappet Figuring — Scotch lappet Wheel Loom. CoMman Wheel Lappet Sj/tieni— 
Rotation of the Pattern Wheel — Vertical Movemeot of the Pin and Ne^e Bars — Uelhod 
of making the Needle Bars Inoperotive — lateral Movement of the Needle Bars^RelatioD 
of Movement of Shift«c Frames to Rotation of Patt«m Wheel — Construction af i 
" Common " Lappet Wheel — Methods of Indicating Lappet Designs — Method of Indicating 
a Pattern Groove. Continuous Two-frame lappet Design — Relative Positions of the 
Ne«dle Bars and Pecks. Intermittent Three-frarae Lappet Style — Continuous All-ovei 
Thiee'frame Lappet Design. Crosaing the Needle Bars. To find the Diameter of a n'hepl 
— The Length of Repeat. Methods of Diversifpng Lappet Designs — Spacing the Needled 
in the Bars. Prtettr Whtel System — Construction of a Presser Wheel— To find the Length 
of Whip Warp— Lappet Styles in Imitation of Net Leno— Waved Russian Cordn. 
ImitatioD Lace. Patterns produced by varying the Order of Lifting the Needle Bars. 

Features of Lappet Figuring. — In this system of weaving, the special features of 
which are illustrated in Fig. 315, figuring or " whip " threads are introduced as 
extra warp on & foundation fabric. In forming the figure these longitudinal threads 
are traversed in a horizontal direction on the face side of the cloth, and are bound 

to the latter by a weft 
pick at the extremity of 
each traverse. On account 
of ' the manner in which 
the horizontal movement 
is imparted to the whip 
threads, it is impossible 
tor the floats to be stitched 
to the ground texture 
except at each extremity; 
therefore a figure, or a 
part of a figure, formed 
by one thread cannot be 
submitted to any form of 
interlacing. Any kind of 
ground weave may be em- 
I''8- 316> ployed but as the founda- 

tion requires to be verj' 
firm, in order that the ground ends will not be unduly disturbed by the side pull 
of the whip threads, plain or gauze ground ia usually employed. One repeat of 
the pattern is limited to from one to usually not more than four different orders 
of working, while compared with jacquard figuring the number of picks in the 
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repeat is also restricted. The mechanisms employed, and their adjustment, aie 
of s nature that renders it almost impossible for such accuracy to be obtained as 
will ensure that succeeding repeats of a design are exactly the same, and the 
outline of a figure has a somewhat eteppy appearance. Id spite, however, of the 



muiT limitations thus imposed upon lappet ornamentation, by skilful arrangement 
peat diversity of design can be produced. 

In order that the principles of designing for the styles may be thoroughly 
understood, some knowledge of the means by which the whip threads are operated 
is necessary. The features which have to be regarded by the designer, however, 
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vary somewhat according to the class of lappet mechanism which is employed. 
The Scotch lappet wheel system is most commonly used, and this type of loom, 
and the styles produced upon it aie, therefore, described and illustrated. Many 
of the parts of this motion are conunon to all lappet mechanisms, the differences 
between which are chiefly due to the method in which the horizontal movements 
are imparted to the whip threads. 

Scotch Lappet Wheel Loom.— Fig. 316 gives a general view of a four-frame 
left-hand lappet wheel loom (as constructed by the Anderston Foundry Company, 
Limited, Glasgow), in which some of the parts are lettered to correspond with 
the drawings in Figs. 317 and 318 in order that their position and method of operation 
may be compared. Various parts of the mechanism are represented in side elevation 
in Fig. 317 ; also in front elevation in the upper portion of Fig. 317, and in plan 
in the lower portion. The parts are to scale, except that certain features are accen- 
tuated, and while the description is of a four-frame loom the duplication of the 
mechanism, in all cases, is not shown. 

The lappet wheel system has obtained its name from the use of a wheel K as 
the means of governing the horizontal movements of the whip threads in forming the 
pattern. There are two kinds of these pattern wheels — viz., (1) A " common " 
wheel used for styles in which the whip threads are moved alternately to the left and 
to the right on succeeding picks, and produce figures which are more or less massive. 
(2) A '' presser " wheel which is employed when in some part of a design a whip 
thread is required to move in the same direction on succeeding picks — ^as, for example, 
in forming a fine line of figure running moie or less in a diagonal direction across 
the cloth. The latter is less extensively employed than the former, and as its use 
necessitates certain modifications of the loom to be made, the ordinary or " conmion '' 
wheel lappet system will be considered first. 

« COMMON •• WHEEL LAPPET SYSTEM 

Fig. 315 illustrates the style of lappet design produced by a conmion wheel. 
The figure, which is represented as being formed upon a plain foundation, results 
from the combination of two orders of working, one of which produces a continuous 
waved line effect, and the other a spot effect. The manner in which the whip 
threads are stitched in by the picks, and exert a side pull on the ground ends, is 
indicated, and it will be noted that in plain ground the effective distance traversed 
by a whip thread is always equal to the space occupied by an even number of ground 
ends. A traverse of an odd number, in plain ground, is impossible, as in such a 
case the interlacing of the ground ends will permit the whip thread to slip over 
one end ; and for this reason, on a plain foundation, the moves at the edge of a 
figure are always in even numbers. 

The whip thieads are carried by eyed needles A (Figs. 317 and 318) fixed 
in the needle bars B, each of which is separately supported by a shifter frame C. 
Although a loom is usually fitted with four needle bars and shifter frames, 
only as many are employed as are necessary in forming a design, the remainder 
being left out of action. The distance that the needles project varies with the 
position of a bar, and may be 3 inches in the first bar, and project ^ inch farther 
at each succeeding bar, in order that they will conform with the line of the shed. 
The needle bars are below the ground warp threads — the cloth being woven wrong 
side up, and each bar, when in action, has a sequence of the following movements: — 
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(1) A rising movement to bring the needle eyes about level with the top line of ground 
threads, in which position they are retained while a weft pick is inserted to stitch 
the whip threads into the ground fabric. During this movement the reed is moving 
back from the edge of the cloth. (2) A falling movement, during which the reed 
is moving forward, which brings the needles below the lower line of warp. (3) 
A horizontal movement to the left, by which the whip threads are traversed for 
the required distance in forming the pattern. The rising movement is then repeated, 
and the whip threads are stitched in by the second pick in their new position ; 
the needles fall again, and this is followed by a fourth movement in which the bar 
is traversed to the right. 

As the needle bars B are required to raise the needles into the shed opening 
in front of the reed, it is necessary for the latter to be placed back from the race- 
board. The lower part of the reed is, therefore, carried in a semi-circular trough 
D, Fig. 317, which is supported by brackets, one at each side of the reed space. 
The brackets are secured by bolts to the slay, while the slay cap E, which holds 
the upper part of the reed, is also fixed behind the slay by means of bolts. The 
position of the reed necessitates the provision of a bar F, Fig. 317, termed a pin 
bar, that carries a number of vertical pointed pins placed about 1^ inches apart, 
which, at every pick of weft, are projected into the shed opening in close touch 
with the back edge of the race-board. The pin bar simply rises and falls, and has 
no part in the formation of the pattern. The function of the pins is to serve as 
a false reed, in place of the ordinary reed, in guiding the shuttle in its passage across. 
The pin and needle bars move to and fro with the slay ; and in Fig. 317 they and 
their supports are represented in their most backward position by the solid lines. 
The dotted lines show their position when the reed is in contact with the cloth. 
On account of the reed being placed back, a much longer sweep of the slay — ^about 
8 inches — is necessary than in ordinary looms. Instead of the ordinary cranks, 
the fast pulley and the gear-wheel to the bottom shaft are placed at opposite 
extremities of the driving shaft, and are provided with bolt holes, the bolts in 
virhich fo^nn the fulcra of the connecting arms. 

The threads for each needle bar are wound on a separate small beam, and 
in mounting the loom the rolls are placed in suitable supports G, Fig. 317, bolted 
to the loom framing. The whip threads from each roll are passed in tront of the 
lower and behind the upper cord of a tensioning arrangement H, between the 
heald cords, then under the reed casing, and finally are drawn through the eyes 
of the corresponding needles. A separate tension device H is required for each 
needle bar, because the length of the whip thread, from the cloth to the roll, varies 
w^ith the rise and fall of the bar. Delicate adjustment of the tension is necessary 
in keeping the whip threads sufficiently tight to prevent them from curling on 
the face of the cloth, while at the same time the groimd texture is disturbed as 
little as possible. The parallel cords of H, which extend across the warp, are attached 
to wooden end pieces, and are given the necessary spring as follows : — The ends 
of a strong cord are passed inward through two holes equidistant from the centre 
of each end piece, and are secured. The looped end of each cord is then passed 
through a hole in a bracket, and a small piece of wood is inserted in the loop. By 
turning the pieces of wood round, twist is put into the cords, the amount of twist 
being varied according to the degree of tension required. The spring cords readily give 
off and take up the whip warp in accordance with the movements of the needle bars. 
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Rotation of the Pattern Wheel.— The wheel E, Fig. 318, made of hard wood 
about ^ inch thick, is mounted behind the shuttle box with its centre rather higher 
than the upper side of the shifter frames C. Its central stud is supported by means 
of a bracket bolted to a slotted rail z (fixed by a bolt to the sword) in such a manner 
that lateral adjustment, according to the size of the wheel, is readily made. A 
ntunber of teeth, equal to, or a multiple of, half the nimiber of picks in the repeat 
of the design, are cut on its periphery, and it is turned one tooth at every tw^o picks, 
as follows : — A bowl L, adjustably carried by a bolt fixed in a slot in the low shaft 
gear-wheel, engages the surface of a flat plate screwed on the upper side of a lever 




Fig. 317. 

M, fulcrumed at N, Fig. 317. The lever M is thus depressed once in two picks, 
and by means of the connecting rod 0, Fig. 318, lever P, and catch holder Q, the 
spring catch R is raised high enough to engage the next tooth. Immediately the 
bowl L has passed the centre of its action on the lever M, the downward pull of a 
strong spiral spring S causes the catch R to be depressed, and the wheel is thus 
rotated one tooth. The height to which the spring catch R is raised is varied in 
accordance with the pitch of the teeth, and the downward pull of the spring S 
is arranged to bring the edge of a tooth in a horizontal plane with the centre of 
the wheel. In order to prevent the wheel overrunning itself, its rim at the back 
is cut away to about the depth of the teeth, and in the surface thus provided a groove 
T is cut for the reception of a brake cord. The cord is tied at one end to a bracket, 
and at the other end is connected to a spiral spring U, the pull of which is regulated 
according to requirements. The catch R is raised while the crank is moving from 
the back to the top centre, and its downward movement is completed before the 
front centre is reached. 

Vertical Movement of the Pin and Needle Bars. — The pin bar F is mounted 
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at both ends with grooved brasses which fit freely over slides on the inner ends 
of the shuttle boxes. Each needle bar B is similarly provided at its ends with 
grooved brasses, as shown at V in Fig. 318, which, in this case, fit over flat vertical 
slides W, screwed to the top of the corresponding shifter frame C. This arrange- 
ment permits a vertical movement to be imparted to the needle bar, quite inde- 
pendently of its shifter frame, while the horizontal movement of the latter will 
be communicated to the needle bar. At the same time that a needle bar is required 
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Fig. 318. 



to slide freely in a vertical direction, it is important that there be no side play 
between the brasses and the slides, or the horizontal movement will be affected. 
To compensate for the wear of the brasses and slides a flat piece of wire may 
be attached to the end of a bar and passed inside the brass groove. 

The pin bar must be raised and lowered on every pick ; and the same applies 
to a needle bar which is forming a continuous line of figure, such as is shown in 
Fig. 315. The needle bar, which produces the detached spot effect in the same 
design, however, will require to be thrown out of action on the picks between the 
spots. It is, therefore, necessary, so far as its vertical movement is concerned 
for each needle bar to be capable of being put into or taken out of action when 
required. In Fig. 317, with the slay in its backward position, one needle bar is 
represented as being raised, while the other is down. The bais derive their rising 
and falling movements from the rocking shaft a. Fig. 317, the partial turning of 
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which causes the lever b, fixed to it, to rise and fall at its forward end. This end 
of the lever b carries a stud upon which five levers c are fulcrumed, the central 
lever being used for the pin bar, and the two on each side of it for the four needle 
bars. Above the front edge of each lever c there is a pendant d, carried by a slotted 
bracket e, which is bolted to the loom framing. The pendants are fulcrumed at the 
top, and while that for the pin bar is always over the front edge of a lever o, those 
for the needle bars are retained in their normal position by a cord connected to a 
spiral spring g, shown in Fig. 318. Projections h are cast on the bracket e in order 
to limit the lateral movement of the lower ends of the pendants. At the rear end of 
each lever c the extremity of a round rod j is fulcrumed, each rod passing through 
guide slots k to the underside of a bar. The rod, which controls the pin bar, does 
not need to be specially shaped at the top, but on account of the shifter frames 
being below the needle bars, the other rods are made flat towards the top, and are 
bent at right angles where they are in contact with the bars. A set of five pendants 
and connections is provided at each side of the loom, as shown in Fig. 316, and 
a flat piece of metal is screwed to the underside of each bar where a rod j is in 
contact with it. 

For convenience, in Figs. 317 and 318 the levers c are represented in three 
positions. When a bar is down, the rear end ot the corresponding lever c rests 
with its underside on the rocking shaft a. As the slay moves back from the cloth 
the lever b rises at its forward end, and thus raises the fulcrum of the levers c, the 
front arms of which, therefore, press against, and are held down by, the pendants 
d (which are in the normal position), with the result that the rear ends rise and 
push up the corresponding bars by means of thp rods j. As the slay approaches 
the cloth the forward end of lever b falls, and all the levers c assimie the positions 
represented by the dotted lines, the pin and needle bars moving below the underside 
of the cloth. The bars should complete the downward movement when the reed 
is some distance from the edge of the cloth, and before the horizontal movement 
commences. With smooth working the deadweight of the parts is sufficient to 
bring the bars down, but in order to avoid all liability of a bar sticking, it is cus- 
tomary to attach one end of a light spring to the framework underneath, and connect 
the other end by a separate cord to each bar. The vertical distance moved by the 
bars can be adjusted collectively by turning the lever b on the rocking shatt a, 
and individually by raising or lowering the fulcrum of a pendant in a slot / provided 
in the bracket e. 

Method of Making the Needle Bars Inoperative.~A needle bar is left out of 
action by withdrawing the corresponding pendant d from above the forward end 
of a lever c, which, theretore, rises as the slay recedes from the cloth. The weight 
of the needle bar and connecting rod keeps the rear end of the lever c resting on 
the rocking shaft, and the parts thus assume the position represented by the shaded 
lines in Fig. 317, the needle eyes remaining below the lower line of the warp. The 
manner in which a pendant is withdrawn is illustrated in Fig. 318. On the hind 
face of the wheel K a ring groove is cut, into which one or more curved pieces of 
metal I, projecting about J inch, are fixed. The circumferential distance covered 
by a " dropper " (the shape of which is represented below the wheel in Fig. 318) 
is arranged to coincide with a number of teeth in the wheel, and corresponds with 
the period during which a needle bar will remain out of action. As the wheel K 
revolves, the edge of the ** dropper " comes in contact with, and presses back the 
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head of a hooked lever m, fulcrumed at n, and the lower end, by means of a cord o, 
draws a pendant away from a lever c. The upper end of the lever m is in the form 
of a hook, in order that it can immediately slip over the edge of a metal piece when 
the stationary period of a needle bar is completed. If two or more needle bars 
have to be put out of action at the same time, only one set of curved pieces I, 
and one lever m, are necessary ; but if more than one bar have to be operated 
intermittently at different periods, a corresponding number of ring grooves is 
provided at the back of the wheel, each with curved metal pieces I and a separate 
hooked lever m and cord connection o. The curved pieces for the different ring 
grooves stand out the same distance from the surface of the wheel, and all the 
levers m, except the first, are bent sideways at the top towards the wheel, in order 
that each will be engaged only by the corresponding dropper. The distance 
between two ring grooves requires to be large enough to allow space for the hooked 
head of a lever m to work without obstruction. 

Lateral Movement of the Needle Bars. — From one to four grooves Z, Fig. 318, 
according to the number of needle bars employed in the formation of the pattern, 
are cut in the face of the wheel E. A groove is about § inch deep, and it is shaped 
in accordance with the desired movement of the corresponding needle bar. A 
" feeler," " pike," or " peck " X is adjustably fixed by a set-screw Y between 
the flanges of a metal plate fastened on the upper surface of each shifter frame. 
At one end a peck is made cylindrical, and is bent at right angles in order that 
the cylindrical end will enter a groove in the wheel. The diameter of a peck where 
it enters a groove is about ^ inch, and the length of the bent portion varies according 
to the position of a shifter frame ; that for the back frame having a short bend, 
while that for the front frame is much longer. The bent portions of the pecks are 
supported by and slide upon a smooth steel rod y placed between the back frame 
and the wheel. As the positions of the pecks are fixed by the grooves in the wheel, 
the relative position of the needles in the different bars is regulated by moving the 
shifter frames, the screw Y being released for the purpose. Very fine adjustment 
— to the space occupied by half a split of the reed — is possible, while if considerable 
adjustment is necessary the flanged plate on the top of a shifter frame may be 
unscrewed and its position changed. 

The bent end of each peck X is moved alternately to left and right within 
a groove Z by the downward pull of two weighted levers q and r, fulcrumed at «, 
Fig. 317. Two tappets t, set opposite to each other on the low shaft, act alternately 
on the short upper arms of the levers ; thus one is raised while the other is allowed 
to fall. The face of each tappet t is wide enough for four levers to rest upon it. 
Straps u and v, Fig. 318, from the ends of the lower arms of the levers q and r, are 
passed over guide pulleys w, strap u passing from its guide pulley to the right, and 
strap V to the left. A tappet t, raising the lever r, causes a strap v to hang slack, 
and as at this time the other tappet allows the lever q to fall, the strap u is tightened, 
and the shifter frame is moved to the left. At the next revolution of the driving 
shaft the lever q is raised by the other tappet, and the lever r is allowed to drop ; 
thus the strap u hangs slack and the strap v is tightened, causing the shifter frame 
to move to the right. The upper arm of a lever q and r, when in its lower position, 
does not necessarily rest on the thin part of a tappet, the weight of a lever being 
sustained by the strap from which it is suspended. Each strap is in two parts 
connected by a buckle which enables the length of the strap to be conveniently 
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regulated. The shifter frames slide on a number of small bowls p^ a flat piece of 
metal being screwed to the underside of each frame where contact takes place. 

The to-and'fro movement of a peck is in a line with the centre of the wheel. 
and its extent is limited by the width of a groove ; but the position of a peck and 
the corresponding shifter frame changes as the groove approaches or recedes from 
the centre of the wheel. The movements of the shifter frames are communicated 
to the needle bars by means of the vertical slides W, which move within separate 
slots in plates J, one of which is fixed at each side to the front of the slay cap. The 
needle bars taken from front to back are respectavelv operated from the grooves 
taken from the outside to the inside of the wheel. A shoulder is provided upon 
each slide W, in order to neutralise any tendency of a shifter frame to rise. The 
width of the area over which a thread can be traversed by one bar is limited bv 
the slots in the plate J, and taking the length of a slot as 4yV inches and the 
breadth of a slide as y"^ inch, which are standard dimensions, the maximum width 
= (4,V~VV)=3i inches. 

In order that the whip threads will offer as little obstruction as possible to the 
shuttle in its passage across, the tappets t and the picking tappets are set in con- 
junction with each other in such a manner that the direction of the movement of 
the frames is the same as that of the pick which follows. Thus, the pick from the 
right follows the movement of the f ranges from the right, and vice versa, the 
inclination of the whip threads, when the shed is open, being in the same direction 
as the shuttle is travelling. The bowl L and the tappets t are timed with each 
other so that the latter are midway of their lift at about the centre of the down- 
ward movement of the catch R. The turning of the wheel K thus takes place 
while all the straps connected to the shifter frames are slack, and there is no 
tension on the pecks. 

Relation of Movement of Shifter Frames to Rotatfon of Pattern WheeL— The 
low shaft gear wheel is provided at opposite sides with slobs, in which the bolts 
which carry the bowl L, Fig. 317, may be fixed. The turning of the pattern wheel, 
which occurs only once in two picks, may thus be arranged to coincide with the 
movement of the shifter frames, either to the right or to the left. In most designs, 
however, it must agree definitely with one of the movements, according to 
the way in which the pattern grooves have been cut. There is no hard-and-fast 
rule ; thus, a system may be followed, for both right and left-hand looms, of having 
the rotation of the wheel coinciding with the movement of the pecks — (1) from left 
to right, or (2) from the outride to the inside of the grooves. Each system has an 
advantage over the other ; thus, in the first method, a wheel can be used for either 
a right or left-hand loom without the timing of its rotation being changed, while 
in the second method the pressure on the p=jck, as the wheel is turning, is from the 
side of the groove which is farthest from the centre, and the small catches (A, 
Fig. 322), which it is sometimes necessary to use, are fastened on the side which 
is nearer the edge of the wheel. In subsequent examples it will be assumed, for 
convenience, that the turning of the wheel coincides with the movement of a bar 
from left to right. 

Fig. 319 illustrates how necessary it is, in certain patterns, for the rotation 
of the wheel, the movements of a shifter frame, and the manner in which a pattern 
groove is cut, to coincide with each other. In A, which illustrates the traversing 
of a whip thread, as viewed from the upper or wrong side of the cloth, the vertical 
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spaces represent the splits of the reed, and the horizontal lines the picks of weft, the 
pattern extending over 20 splite and 30 picks. The whip thread is shown traversing 
6 and 4 epUte alternately, except where the pattern turns, in which positions con- 
secutive moves of 6 splits are made. B shows a section of the pattern wheel in which 
the spaces between the dotted concentric lines correspond with the splits, and 
the dotted ladial lines with the moves to the left of the whip threads, as shown 
by the connecting lines ; while the thick solid lines indicate the edges of the groove, 
which repeats on 15 radial lines, or one-third of the wheel. The width of two splits 



Fig. 310. 
only is, for convenience, allowed for the diameter of the peck, and the groove is, 
therefore, shown two concentric spaces wider than the distance that the whip 
thread is required to be traversed. The arrangement is for a left-hand loom, and 
as the movement from left to right (the odd horizontal spaces of A) ia taken to 
coincide with the turning of the wheel, the centre of the peck will traverse the 
concentric spaces as shown by the solid lines within the groove. It will, of course, 
be understood that the movement of the centre of the peck is always in a horizontal 
plane in line with the centre of the wheel. When the peck is moved from right 
to left (the even horizontal spaces of A), its centre follows a radial line, and the 
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lateral distance traveised bv a whip thread is equal to the width of the groove 
minus the diameter of the peck, or 6 — 2 = 4 splits in the lower portion, and 
8 — 2 = 6 splits in the upper portion of B. This does not apply to the movement 
from left to right, as while this is about to take place the wheel turns, and the 
peck, therefore, moves opposite a new position in the groove ; the distance traversed 
being greater in this case where the inner edge is approaching the centre of the 
wheel, and less where it is receding from the centre. It will thus be noted that 
in order to obtain the alternate movements of 6 and 4 splits in each half of the 
pattern, the groove is narrower in the lower than in the upper portion of B ; and a 
representation of the form of the groove (leaving out of account the diameter ot 
the peck), in solid marks on design paper, will not be as indicated at D or E in 
Fig. 319, but as shown at F. 

C, in Fig. 319, shows how the pattern would be afiected if the rotation of the 
wheel took place at the opposite movement of the shifter frame to what the groove 
has been cut for. In that case the turning of the wheel would coincide with the 
movement of the peck from right to left, and, compared with A, the traverse of the 
whip threads would be curtailed by the lower portion of the groove, and increased 
by the upper portion. With the latter timing of the rotation of the wheal, in order 
to produce the effect given at A, the groove would require to be cut according to 
the plan indicated at G. Further comparison will show that, leaving out of account 
the diameter of the peck, the width of a groove is determined by the distance to 
be traversed at the opposite movement to that which coincides with the turning 
of the wheel. By noting the position of the shuttle when the catch is at its highest 
point, the timing of the movements can be readily determined. Thus, if the shuttle 
is in the left box when the catch is raised, the turning of the wheel coincides with 
the movement from the left, and vice versa. 

In giving instructions for the cutting of a wheel, it is necessary for the hand of 
the loom to be stated, in order that the teeth may be shaped accordingly. It will 
be noted in Fig. 316 that the wheel is at the opposite side of the loom to the driving 
pulley, and the turning catch acts upon the inner edge. Frequently, however, it is 
necessary to use a wheel for a loom of the opposite hand to that for which the teeth 
have been cut. The wheel is then modified to suit by driving in staples in close 
contact with the edges of the teeth, as shown at H in Fig. 319. The turning catch 
then acts upon the projecting portions of the staples. By turning the illustration 
round from top to bottom, it will be seen that if the rotation of the wheel again 
coincides with the movement of the peck from left to right, the pattern will be 
exactly the same as is produced in a left-hand loom, but the peck will be against 
the inner edge of the groove when the wheel commences to turn. The usual effect 
of changing a wheel is simply to turn the figure the opposite way up. 

Construction of a ** Common '' Lappet Wheel. — ^A lappet wheel is made of hard 
wood which is close in the grain, and well seasoned in order that it will resist atmos- 
pheric changes. Its thickness is from | to 1 inch, and its diameter varies from about 
8 to 25 inches, according to the number of picks in the repeat, and number of frames 
employed in forming a pattern. A hole is bored, about the centre of a piece of 
wood of suitable size, to fit the socket of a lathe, in which it is turned to the proper 
diameter. On the side of the wheel where the groove or grooves are to be cut, 
a steel comb is pressed while the disc is revolving, a number of concentric lines 
thus being made, the space between which corresponds with the pitch of the comb. 
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Combs are made to suit different reeds, and for below about 34 splits pet inch 
it is usual to use a comb of the same pitch as the reed for which the design is intended. 
With more splits per inch the fineness oE the marking presents a difficulty, and 
a comb may then be used which is one-half the counts of the reed, the half distance 
between the marks being judged by the eye in indicating the shape of a groove. 
The circular lines may be marked to within about | inch from the edge of the 
wheel, and another line is then marked about ^V 'd^'^ f***™ ^^^ ^^B^ ^° indicate 
the depth of the teeth. The circumference is next divided into aa many equal 
parts aa the number of teeth required, each tooth representing two picks, 
and straight lines are drawn from the divisions to the centre of the wheel. The 
teeth are then then cut the re- 
quired depth with the edges in 
line with, the radial lines. Each 
engagement of the turning 
catch brings a radial line in a 
horizontal plane with the centre 
of the wheel, and the centre of 
a peck moves upon this line. 

Methods of Indicating 
Lappet Designs.— In very many 
cases the wheel cutter is simply 
provided with a sketch of the 
figure that it is desired to 
produce, and he prepares the 
plan from which the wheel is 
cut. In constructing a plan 
for the wheel-cutting squared 
paper may be used with ad- 
vantage ; and in order that 
comparisons may be made, 
different methods of repre- 
senting a figure are shown in 
Fig. 321, in which each plan 
corresponds with the pattern 

given in Fig. 320. The design ^^^ 

repeats on 50 ends and 42 

picks, or 25 splits of the reed, and 21 teeth of the wheel, and the differently 
shaped figures, arranged in alternate order, are formed by one needle bar. 
A in Fig. 321 shows exactly how the whip threads are traversed in the cloth 
OS viewed from the wrong side, each vertical space representing an end, and 
each horizontal line a pick. The dotted lines show the portion of thread which 
is cut away after the cloth is woven, leaving the figures quite detached from 
each other. If the counts of the design paper is suitable for the proportion 
of ends and picks in the cloth, this method gives an accurate representation of 
the effect ; but it is not convenient for the wheel cutter, since two vertical spaces 
correspond with one split of the reed, or one circular space of the wheel. By using 
paper in which each large square is divided into spaces in the same proportion 
as the splits per inch are to the picks per inch — as, tor example, for a square cloth 
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into 4 spaces vertically, and 8 spaces horizontally — a convenient representation 

of the design may be made. Thna, B in Fig. 321 shows the design A worked out 

on 4 X 8 paper, each vertical space of which represents a concentric apace in the 

wheel and each horizontal line a pick. The full width of the repeat is not shown 

in this plan, as the wh^el cutt«r is concerned only with the space over which a 

thread is required to be traversed. The accurate repetition of the figure in width 

is dependent upon the spacing of the needles in the bar. In the method shown 

at B the outline of a figure may 

be first drawn to scale on the 

paper in the ordinary manner, 

and then the required moves 

be indicated, as represented in 

the example. 

A reduced method of indi- 
cating a wheel-cutting plan is 
shown at C in Fig. 321, in which 
each vertical space represents 
a concentric space, and each 
horizontal space a tooth of the 
wheel. It will be noticed that 
C consists simply of the num- 
bered spaces of B, and shows 
* exactly how the groove will 

o be cut. A design 
in proper proportion, 
more readily marked 
the moves are more 
to follow than in the 
system shown at 
B ; but if it is 
thoroughly under- 
stood that the 
marks, taken hori- 
zontally on each 
space, represent 
the distance tra- 

versed by the peck 

in one of its move- 
ments, say from 
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right to left, the method is quite appropriate for the simpler styles of figures. 

Method ol Indiciiting a Pattern Groove. — A system of indicating the edges 
of a pattern groove is illustrated iu Fig. 322. The example corresponds with 
the effect represented in Figs. 320 and 321, and the marking of the groove will be 
readily followed by comparing it with either B or C in Fig. 321. The arrange- 
ment is for a left-hand loom, and the full repeat of the design is represented 
on one-half of the wheel. The moves to the left iu B, Fig. 321. are numbered 
to correspond with the similarly numbered radial lines of the wheel, and the first 
vertical space in the plans B and C coincides with the first concentric space in 
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Fig. 322. Commencing with the position marked 10, where the whip thread is at 
its farthest point to the left, the outer edge of the groove is marked on the first 
concentric line. At 11, the edge is marked on the fourth line, or three spaces 
inward, at 12 on the first, at 13 on the fourth, at 14 on the second, at 15 and 
16 on the fourth, and at 17 

— where the groove changes 2i 

position for the commence- 
ment of the other figure — 
on the fourth, and also on 
the sixteenth line, or 15 
spaces inward. The position 
of the outer edge is thus 
indicated, where the con- 
centric lines cross the radial 
lines, until the complete 
circle of the wheel has been 
made. 

In marking the position 
of the inner edge, it is first 
necessary to find the width 
of the groove at one posi- 
tion, by adding the number 
of spaces which the dia- 
meter of the peck is equal 
to, to the number of spaces 
traversed by the peck at 
this point. If the diameter 
of the peck is ^ inch, with 
32 spaces per inch, 8 spaces 
are added to the traverse; 
with 20 spaces per inch, 5 
spaces, and so on. (Some- 
times the bent end of the 
peck is made smaller by 
filing it, or larger by beating 
it flatter, in order to adapt 
it to a fraction of a space, 
or to slightly increase or 
decrease the traverse in a 
given groove.) In Fig. 322 
4 spaces are allowed for the 
diameter of the peck, and 
commencing with the posi- 
tion marked 10, it will be 
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noted that the traverse is 7 spaces ; therefore the inner edge of the groove at 
this point is 4 -|- 7 = 11 spaces distant from the outer edge. When one position 
has thus been found on a radial line, the concentric lines are successively marked 
in the manner described in reference to the outer edge. When the lines of the 
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t 
groove have been completed, the wood between them is carefully bored out to 
the required depth — say % inch. 

In an ordinary groove two concentric lines are sloped towards each other 
intermediate between two radial lines, but when the groove changes abruptly 
towards the centre of the wheel, as shown on the radial line numbered 17 in Fig. 322, 
the peck is liable to catch against the approaching edge of the groove as the wheel 
revolves. This will be understood if the moves of the peck, in relation to the turning 
of the wheel, are followed. Thus, taking the radial line 16, the peck moves from 
the inner to the outer edge of the groove, then the wheel turns, and whOe this is 
taking place the peck is really in easy contact with the outer edge. After the rotation 
of the wheel the peck moves on the line 17 against the inner edge, then it moves 
back on the line 17, and this is followed by another rotation of the wheel. If allowed 
to pass the corner of the outer edge in moving back, the peck would lock the wheel, 
and in order to avoid this a small catch A, centred freely at B, is provided. When 
the peck is moving on the line 17 from the outer to the inner edge of the groove, 
it pushes up the catch A to the positioii shown by the dotted lines ; but when 
the return movement takes place the catch has dropped and the peck moves against 
its edge. The catch is shaped in conformity with the edge of the groove, and two 
pins C are driven into the wheel to limit the extent of its movement. 

There is a similar abrupt change in the position of the groove on the radial 
line 6, but as the move is away from the centre of the wheel no catch A is necessary. 
Thus, on the radial line 5 the peck moves from the inside to the outside of the 
groove ; the wheel turns, and the peck moves against the inside on the line 6, then 
on the same line against the outside, and while it is in this position the wheel turns 
again. The catch A requires to be placed on the side of the groove that the peck 
is in contact with when the wheel commences to turn. Thus, in the case of adapting 
the wheel represented in Fig. 322 to a right-hand loom, it would be necessary to 
change the position of the catch to the inside of the groove. 

A feature to note in Figs. 319 to 322 is that each design repeats on an odd 
number of teeth of the wheel. This is frequently necessary when a perfectly 
balanced or S3na[mietrical effect is equired. Thus, in Fig. 319, in order that both 
turning points of the waved line will be exactly the same, it is necessary for the 
half repeat to be made on an odd number of picks, while in Fig. 321, in obtaining 
the moves fro:n one spot to the other without the needle bar dropping, it is necessar}* 
for an odd number of picks to be employed for each figure. An even number of 
teeth could be employed for a style such as the latter by making one figure 2, or 
6, etc., picks longer than the other. 

Continuous Two-frame Lappet Design.— The pattern in Fig. 323 shows a style 
of ornament produced by two frames working in combination, which are continuously 
in action. The corresponding plan is given at A in Fig. 324, as viewed from the 
wrong side of the cloth, the vertical spaces representing the splits of the reed, and 
the horizontal lines the picks. The repeat is on 32 splits, and 70 picks, or 35 teeth 
an odd number of the latter being arranged for on account of the figure being sym- 
metrical. The full squares show the moves of the first needle bar, and the dots 
of the second, while the circles indicate the moves of both bars. The marks on 
the odd horizontal spaces represent the moves from right to left, which decide 
the widths of the grooves. There are three features to note in this example. (1> 
Where two whip threads unite to form a solid portion of figure it is necessary fov 
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the traverses to overlap. If the threads approach each othet without overlapping, 
the aide poll in opposite directiona is liable to distort the ground ends unduly, 
and make an open space between the two portions of the figure. In obtaining 
the overlap the needles do not cross each other, as both bars move in the same 
direction. (2) It is necessary for the distance 
from centre to centre of the needles in each 
bar to be exactly the same as the space 
occupied by the number of splits in the 
repeat. (The spacing of the needles is 
considered more fully in reference to a sub- 
sequent example, p. 319.) (3) The different 
bars require to be set so that the needles 
are in correct relation with each other. 

Fig. 323 illustrates good and bad setting, Pig_ 323, 

the pattern on the right showing the whip 

threads overlapping more in one central figure than in the other, while in that 
on the left the overlap is equal, and a perfectly symmetrical figure results. 

Relative Positions of the Needle Bars and Pecks.— Although the traverses of the 
whip threads may require to overlap in the cloth, as in the example given in Fig. 
323, in the wheel it is necessary for some tluckness of wood to separate 



Fig- 324, 

the grooves at every point ; therefore the relative position of the pecks is not 
the same as that of the needles in the bars. This is illustrated in the lower portion 
of Fig. 324, where the pecks are represented as being against the outer edges of 
the grooves, while the corresponding positions of the needles are indicated by 
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the arrows at the completion of the first travene to the left. The needles are only 
throe spaces distant from each other, compared with 13 spaces from centre to 
centre of the pecks. When a new design is introduced, repeated odjnstinents 
aro made by releasing the screws which secure the pecks and moving the shifter 
frames until the needles in the respective bars are in the correct relative position 
for producing the desired effect in conjunction with each other. 

Inteimittent Three-tnuie Lappet Style— Fig. 325 shows a detached spot pattern 
in which the figure is due to three needle bars working in unison. Fig. 326 shows 
how the whip threads are traversed in each figure, in this case as viewed from 
the face side of the cloth, the vertical spaces representing the splits of the reed, 
and the horizontal lines the picks. The counts of the paper is 4 X 6, and is approxi- 
mately in proportion to the 34 splits, and 56 picks per inch of the cloth. The centre 
of the figure, which is formed by 
a differently coloured thread, 
is indicated by shaded lines in 
Fig. 326, and it will be noted 
that very short traverses of the 
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tihread are made at the beginning and finish of the spot. It is customary to do 
this in the case of detached spots in which the floats are somewhat long, in 
order to prevent the threads from being plucked out during the shearing operation, 
and from fraying out during wear. With this provision longer floats may, as 
a general rule, be employed in lappet styles than in ordinary figuring, on 
account of the manner in which the whip threads are stitched in. and because 
there is a firm texture underneath the floats. 

A representation of the wheel for producing the pattern in Fig. 326 is given 
in Fig. 327, the 6 thick lines showing the edges of the three grooves. For con- 
venience of space, however, vertical and horizontal lines aie used to represent 
respectively the concentric and radial lines of the wheel, while the diameter of 
the peck is taken as being equal to four splits of the reed. The arrangement is 
for a right-hand loom, with the rotation of the wheel coinciding with ttie move- 
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ment of the pecks from left to right ; and where figure is formed thicker lines 
are marked within the grooves to show the traverses of the threads. The illus- 
tration does not, of course, give an accurate idea of the area that a peck has 
to work in, as the horizontal spaces are much less in proportion to the vertical 
spaces than the radial spaces of a wheel are to the concentric spaces. In marking 
the grooves it has been taken into account that Fig. 326 shows the traverses 
of the threads on the face aide of the cloth. If a figure is lequiied to be inclined 
in one direction on the right side of the cloth, it is necessary for the groove to 
be cut to turn it in the 
opposite direction during 
weaving ; and although not 
necessary in this case, on 
account of the figure being 
practically symmetrical, Fig. 
327 is arranged to illus- 
trate the principle of turning 
a figure over. Thus, the 
portion of the figure on the 
left of Fig. 326 corresponds 
with the groove on the 
right of Fig. 327, and the 
move to the right with 
the move to the left, and 
vice ixria. 

All the bars are out of 
action on the picks between 
the spots, the two which 
form the outer portions of 
the figures being active for 
42 picks, and inactive for 
12, while that which forms 
the central portion is active 
for 22 picks and inactive 
for 62. The bars, whose 
active and inactive periods 
coincide, can be operated 
From the same ring groove 
at the back of the wheel ; 

therefore, for the three bars Fig. 327, 

two sets of curved metal 

pieces in separate ring grooves and two hooked levers will be required. The 
solid black vertical lines in Fig. 327 show the periods during which the bars will 
remain out of action, the number o! horizontal lines which each covers repre- 
senting the number of radial lines which will be covered by the corresponding 
carved metal piece. It will be noted that each tenmnates about midway 
between two teeth. Between the figure portions, the grooves are made wide 
enough to give free movement to the pecks. 

In a drop pattern of this type it is necessary for the figtires to be placed 
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at equal distances apart. So far as regards the cutting of the wheel, therefore, 
it is necessary for the position of a groove of one figure to be half the total number 
of radial spaces distant from the corresponding poBitiou of the groove of the 
other figure. The distance from centre to centre of the needles in each bar can 
be obtained by noting on the 
wheel the concentric width between 
two corresponding positions of a 
groove. Thus, in Fig. 327 the 
number of vertical (representing 
concentric) spaces that the grooves 
move inward from the first to the 
second figure is 42, therefore the 
number of splits of the reed that 
the needles in each bar will require 
to be apart is twice this number- 
viz., 84. 

Continuous All-over Three- 
frame Lappet Design. — The pattern 
given in Fig. 328 illustrates the 
production of a floral style by 
means of three needle bars working 
in combination, each of which is 
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continuously in action. The corresponding plan, as viewed from the face side 
of the cloth, is shown in Fig. 329, the vertical and horizontal spaces in which 
coincide respectively wiih the splits of the reed and the teeth of the wheel. 
Different marks -are uaed to represent the traverses of the different bare, while 
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the circles show where the working of two bars coincides. The marks, taken 
horizontally, represent the number of splits traversed by the threads from left 
to right, on the face side ot the cloth ; and the diameter of the peck, added 
to the spaces marked, gives the widths of the respective grooves. Although 
the traverses overlap in certain places, the needle bars never cross each other. 
The example is illustrative, in particular, of how one thread may be used 
to form a portion of a figure, which is then continued by the working of another 
thread while the first thread is forming another portion. It will be noted that the 
repeat is on an odd number of horizontal spaces — viz., 113. The pattern is a half- 
drop style, and an odd number of teeth is necessary in getting the traverses exactly 
the same in both halves, the pattern being turned on the half of a tooth. The 
marks in the upper half of the plan are not the same as in the lower half, although 
the figure is the same ; the grooves, which produce similar parts of the design, 
requiring to be different in width because the figure is turned in opposite directions 
in the two halves. The design repeats on 48 splits, and the needles in each 
bar will, therefore, require to be placed exactly 48 splits from centre to centre, 
although the threads are actually traversed over 49 splits, one split being allowed 
for overlap in order to give an all-over appearance to the design across the cloth. 

Crossing the Needle Bars. — The pattern shown in Fig. 330 results from four 
needle bars working in unison, each of which is continuously in action. Th& 
corresponding plan is given at A in Fig. 331, as viewed from the face side of 
the cloth, different marks being used to represent the working of the different 
bars, and circles to show where two bars coincide. The marks on each hori 
zontal space represent the distance traversed by the threads from left to right 
on the face side, or from right to left as the cloth is woven. A special 
feature of the example is the crossing of the needle bars, the first and second 
crossing each other, and the third and fourth. It is usual in such a case to 
draw the whip threads between the heald cords and under the reed casing in 
the ordinary manner. When in the crossed position, a thread is at an angle 
from the needle eye of one bar to the opposite side of a needle in the other bar. 
This is illustrated at B in Fig. 331, which represents the positions of the 
needles in bars 1 and 2 when raised after the first move to the right. The 
arrows indicate the direction of the threads after passing under the reed, while 
the crosses show where the threads are attached to the cloth previous to the move. 
No special difficulty is caused by the crossing of the threads, except that extra 
care is necessary in adjusting the tension, and, on account of the greater sl!rain, 
breakages are more frequent, necessitating the use of a superior quality of whip 
yam. It should be noted in this example that there would have been no necessity 
for the crossing of the threads if they had all been of the same colour. In that case 
each thread would have formed the figure in a straight line of the cloth, simply 
overlapping where the figures intersect and then turning back in the manner repre- 
sented in Fig. 329. 

C in Fig. 331 shows the marking of the grooves for producing the lower portion 
of A wrong side up — that is, with the design turned over, as indicated by the numbers 
below A and C. In C each vertical space corresponds with a concentric space of 
the wheel, and with a vertical space of A ; while each horizontal line coincides 
with a radial line of the wheel and a horizontal space of A. The traverses 
of the threads are indicated within the grooves, which are numbered as for a 
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left-hand loom ; and the Utter are so arranged in relation to the design that 
the crossing of the bars 1 and 2 alternates with the crossing of the bars 3 and 
4, thus equalising the strain. This is better than having all the bars crossing 
at one period, and then all working in the straight position at another period, 
which would be the case if the grooves for the first and second threads were 
transposed. 

To And the Diameter of a Wheel — The repeat of the design given in Fig. 331 
is on 138 picks and 168 ends, or 69 teeth of the wheel and 84 splits of the reed. 
The needles in each bar will, .herefore, require to be placed exactly 84 spUta of the 
reed from centre to centre. The threads are actually traversed over 87 splits, 
and rather more than the full width of the design is given at A in Fig. 331, in order 
to show where repetition occurs. The grooves of the wheel, however, require to 
occupy very many more concentric spaces than 67, because at every point it is 
«ssential for them to be kept some distance apart ; while in each groove it is necessary 
for an allowance to be made for the dia- 
meter of the peck. This is illustrated at 
C, in Fig. 331, in which 10 spaces are 
allowed for the width between the grooves 
where they are nearest in contact, and 6 
spaces for the peck. With these allowances 
the total number of concentric spaces 
occupied by the grooves is 182, which, 
with 24 splits per inch, gives 7^ inches of 
concentric width of the wheel, compared 
with 3i inches which the repeat of the 
design occupies. It should be noted that 
each vertical space in C, although only 
shown half the width, represents the same 
width as a vertical space in A. 

It will be evident from the foregoing 
that the number of teeth (or number of 
picks in the repeat) and the concentric 
Fig. 330. width occupied by the grooves will in- 

fluence the siie of a wheel. A large wheel 
is always necessary when the number of teeth is considerable, and may also be 
required for a small number of picks in the repeat if the grooves occupy a large 
space. A peck should not approach nearer the centre of a wheel than where 
the space between two radial lines is equal to its diameter, and if the changes 
in the innermost groove are abrupt, not so near, while a small space must 
separate the outer groove from the edge. It is usual tor the grooves to be 
cut as far from the centre as the size of a wheel will permit, as this gives more 
play for the pecks, and greater certainty of action. Assuming, for the purpose of 
comparison, that the pecks are I inch diameter, and the radius of a wheel is 
12 inches, which is about the usual maximum : with the teeth { inch pitch there 
will be 150 teeth to the round, and i inch of space between the radial lines at 6 inches 
from the centre. A pitch of J inch, on the other hand, will give only 100 teeth 
to the round, but theie will be i inch of apace between the radial lines at 4 inches 
from the centre, the concentric width available in the latter case thus being 2 inches 
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greater than in the former. Aesumlng, further, that in the Utter case I inch of 
space is allowed at the outer edge, and 4} inches at the centre, the space available 
for the grooves wiU be 12 — (^ + 4i) — 7 inches. 

In deciding upon the size of wheel for a given pattern it is therefore necessary 
to take into account that a smaller diameter reduces the space available for 
the grooves in two ways: (1) because the radius is smaller, and (2) because the 



Fig. 331. 

consequent reduction in the pitch of the teeth decreases the apace between the 
radial lines, and thus increases the limit as to distance that the innermost groove 
may approach to the centre. Taking Fig. 331 as an illustration, with the dia- 
meter of the peck J inch, the following method may be employed in ascertaining 
the size of a wheel for a design. The distance from the centre of the wheel, 
where the space between the radial lines is equal to the diameter of the peck, is 
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found thus:— (69 teeth in the repeat x i inch) -;- (31416 x 2) = 2} inches. 

The concentric width occupied by the grooves ia 7J inches ; therefore, with an 

allowance of J inch at the 
edge, the radius of the whe? I 
will require to be at lea^t 
equal to 2} + 7J + i = lOJ 
inches, or 21} inches in 
diameter. Better results, 
however, will be obtained 
by increasing the distance 
from the centre to the inner- 
most groove, and a wheel 
of 23 inches diameter may. 
therefore, be used, which 
will give approximately 1 
inch as the pitch of the 
teeth. In the cloth the re- 
peat in width of a design 
may be greater or less than 
the width occupied by the 
grooves, according te the 
way in which the needles 
are spaced, and to how the 
different bars are placed is 
relation to each other. 

In deciding upon the 
concentric width which any 
one groove may occupy, it 
IB necessary te take into 
account the length of the 
slots in which the vertical 
slides (W in Fig. 318) at- 
tached to a shifter frame 
move. It has previously 
been stated that the usual 
length of slot permits each 
bar to be traversed over a 
width of 3f inches, to which 
may ^ added the diameter 
of the peck in finding the 
maximum concentric space 
which may be occupied by 
the groove. In the case of 
a detached spot pattern in 
which the figures are dis- 
Fig. 332. tributed alternately, and 

assuming that the spot Is 

} inch wide, the repeat in width of the design cannot exceed (3} — j) X 2 = 6 inches. 
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The Length of Repeat. — The maximum number of picks in a design is usually 
from 320 to 350, but an exceptional example is given in Fig. 332, which repeats 
on 600 picks. The body of the figure is formed by 4 bars working in combination, 
and repeats on 318 picks ; while the straight line portion is formed by 2 bars. 
The grooves for the latter portion, however, are only cut for a short distance, as 
while this is being formed the rotation of the wheel is stopped. In another method 
of obtaining a very long repeat from a wheel of ordinary size, the bowl, which 
operates the turning of the wheel, is moved laterally and thrown out of action 
on alternate revolutions of the low shaft. The wheel is thus rotated only once 
in every four picks ; hence the repeat extends over four times as many picks as 
there are teeth in the wheel, but the method has the effect of making the figure 
coarser in outline. 

Methods of Diversifying Lappet Designs. — In addition to the origination 
of new figures there are several methods of producing diversity of design in 
lappet styles, as, for example, by variously colouring the whip threads ; by 
varying the spacing of the needles in the bars ; by changing the position 
of one bar in relation to another ; by leaving a proportion of the bars 
out of action ; and by varying the interweaving of the ground ends ; while 
two or more of the methods may be employed in combination. For example, 
assuming that three grooves are cut in a lappet wheel to produce the three 
systems of traversing shown at A in Fig. 333, the designs given at B, C, 
and D, and many others, may be readily produced from the same wheel. 
The spacing of the needles is indicated below B, C, and D by the arrows, 
which are shown of different lengths to correspond with the position of the 
respective bars. B shows an effect which can be formed by spacing the needles 
the same in each bar, one needle being required in each for every repeat. 
The shifter frames and pecks wiU, of course, require to be so adjusted that 
the all-over design will result by the three bars working in combination. 
C shows a change of effect due solely to varying the positions of the needles, 
the bars being in exactly the same relation to each other as in B. The change 
of effect from C to D, however, is due not only to a variation in the spacing 
of the needles, but in addition the relative position of the bars will require to be 
changed ; while the example is also illustrative of a scheme of applying differently 
coloured threads. 

Sfiadng the Needies in the Bars.— The correct spacing of the needles is 
of the greatest importance ; and a method of marking the bars to show where 
the needles require to be driven in for the design D is illustrated at E, F, G, 
and H in Fig. 333. Only rather more than one repeat of the pattern is 
shown ; but in practice, in order to reduce the liability of error, it is cus- 
tomary first to measure off, by means of a reed scale and dividers, the width 
of several repeats. The spaces are indicated on a bar over the desired width, 
and then each space is divided up into the required number of parts. If 
more than one needle bar is employed, in order to ensure that all are 
equally accurate the spacing of all the needles is marked, as represented at 
E, on a separate piece of wood, termed a "pattern stick," which is rather 
longer than the width of the warp in the reed. The number of the bar is 
indicated against each mark upon E, and the piece of wood and the bars are 
placed together ; then with the aid of a set-square the marks are indicated on the 
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respective bars in turn, as shown at F, 6, and H. 
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The punches used in driving 
in the needles are shaped 
so as to prevent the points 
from being damaged, and 
the lower end forms a pro- 
jection which enables a 
needle to be driven in a 
vertical direction for the 
exact distance required ; 
difierent piuches being em- 
ployed for the different 
lengths. After the needles 
have been driven in they 
are bent back, those in the 
rear bar being inclined until 
the points are directly above 
the edge of the bar, while 
those in the other bars are 
successively bent hack a 
slightly greater distance. 
Afterwaids the spacing of 
the needles is again ad- 
justed, but this time each 
bar is laid flat in a suitable 
J position in relation to the 

1 pattern stick, and the 
needles are, if necessary, 

-1 bent to right or to left 

2 until their points are in 
exactly tlie proper position. 



PRESSER WHEEL SYSTEM 

The presser wheel system is different from the common wheel sptem 
in that the wheel is rotated one tooth at every pick, and a peck is made to press 
continuously against the outer edge of the groove, which ia the only side of the 
groove that requires to be shaped according to the pattern. In keeping the pecks 
constantly in contact with the outer edges, the straps u and v in Fig. 318 (p. 301), 
and the levers q and r, are thrown out of action. On the underside of each shiftci 
frame which is in use, and near the centre of the loom, a screw or hook is inserted 
to which one end of a light spiral spring is attached. The other ends of the springs 
are connected to a bracket which is fastened below the slay and passes under the 
frames. The springs are in line with the shifter frames, and the tension tends 
to draw the latter in the direction away from the centre of the pattern wheel ; hence, 
as the wheel turns, there is always a certain amount of friction between the pecks, 
and the outer edges of the grooves. In some cases, in order to reduce the friction. 
larger pecks^up to jj inch diameter— are used; or, when very long moves are 
required, the bent end of a peck may consist of a specially shaped spindle upon 
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whicb a small anti-Erictiou bowl revolves where contact takes place with the outer 
edge. As a role, however, the ordinary size and form of peck is found to work 
quite satisfactorily, and is, therefore, most generally employed, aa the use 
of a tai^er peck makes it necessary for the radial spaces and the pitch of 
the teeth to be great«r, which increases the size of the wheel and reBtricts the 
length of the repeat. On account of a tooth being required for every pick, a 
pressei wheel requires to be larger, and is more costly than a common wheel for 
the same number of picks in the repeat, uoi can such long patterns be obtained. 
There is, however, greater scope for producing diversity of efiect than with a 
common wheel. Patterns of a less massive or solid character may be formed, 
as in this case the return inovement of a needle bar, on alternate picks, is not 
essential. Consecutive moves in the same direction can be made, and waved 
line eSecta be form.ed, each of which is of the same width as the thickness of a 
thread, as shown in Fig. 334 ; or the 
whip threads may be used to form a 
fine outline to a simple figure, as is 
represented in Fig. 335. The return 
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movement of the needle bars may, however, be readily arranged for, and variety 
of pattern be obtained by combining solid figures with line etfects, as shown in 
Fig. 336. The traversing of the whip threads in Fig. 336 (slightly modified so as 
to reduce the size of the repeat) is shown in Fig. 337, in which the vertical spaces 
represent the splits of the reed, and the horizontal lines the picks, the repeat 
extending over 24 splits and 62 picks. Two needle bars are required in forming 
the pattern, and the traverses overlap by one split, giving the design an all- 
over character. 

Construction of a Presscr Wheel. — In constructing a presser wheel the con- 
centric lines are marked according to the sett of the reed in the ordinary 
maimer, but a radial line is drawn and a tooth cut for every pick in the repeat. 
Thus, in Fig 338, in which the thick lines represent the shape of the grooves 
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for prodooing the effect in the lower portion of Fig. 337, the wheel, which ie 
arranged foi a left-hand loom, is 
divided into 62 radial spaces. The 
radial lines correspond with the hori- 
zontal lines (or picks) of the plan, and 
are numbered to coincide, while a 
concentric space corresponds with a 
vertical space. As a peck is con- 
stantly in contact with the outer edge 
of a groove, the shape of the inner 
edge is of little account so long as 
sufficient space is allowed between 
the edges for the free passage of the 
peck. Every movement of a thread 
requires to be marked on the outer 
edge. Thus, on the horisontal line 
numbered 17 in Fig. 337, the fiist 
thread is 8 spaces inward ; therefore, 
on the corresponding radial line in 
Fig. 338 the outer edge of tiie first 
Fig. 336. groove is marked on the eighth con- 

centric space. On the following hori- 
zontal lines the first thread 
is 10, 7, 4. 2, 5, 7, 10, etc., 
spaces inward in saccession, 
and compariaoD will show 
that the outer edge of the 
groove is successively 
marked on the corresponding 
concentric spaces where the 
radial lines are intersected. 
The shape of the second 
groove is similarly indi- 
cated, care being taken in 
commencing that sufficient 
space will separate the 
grooves at every part 

As the wheel is turned 
one tooth at a time, the 
outer edge of each groove 
presses a peck to the right. 
or permits it to be drawn 
to the left, according to its 
shape. Between the radial 
lines it will be noted that the 
shape of the outer edge varies 
according to whether the 
Fig- 337, movement of a peck is from 
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or towards the centre of the wheel. Where the traveraes are from the centre 
(to the left in this case), the grooves are bo shaped that the movement is almost 
instantaneous, the springs being allowed immediately to contract. On the othei 
hand, where the traverses are towards the centre of the wheel, during which 
the springs are distended, the outer edges are gradually sloped, which prevents 
the wheel from being locked, and at the same time reduces the friction with 
the pecks. A disadvantage ^^ 

which arises from the 
grooves being thus shaped 
is that a wheel cannot be 
used for the opposite hand 
III loom to that for which 
it has been cut, as, if 
rotated in the reverse 
direction, it will be locked 
by the pecks. 

In producing designs 
which include portions of 
a figure in which a whip 
thread is repeatedly tra- 
versed to left and right 2 
alternately (as on the 
picks 4 to 18, and 35 to 
49, in Fig. 337), the spaces ia 
between the radial lines 
of the wheel are usually 
made alternately of difier- 
ent sizes in the proportion 
of about 3 to 2. This is 
illustrated in Fig. 338, in 
which the odd-numbered 
teeth are shown smaller 
iti pitch than the even 
teeth : and it will be noted 
that in the solid portions 
•jf the figure the moves 
towards the centre of the 
wheel are arranged to coin- 
cide with the larger radial 

spaces. The friction with Fig. 338. 

I he picks is thus reduced 

when there is most strain, . as a greater space gives more latitude for gradually 
.sloping the outer edges of the grooves, and the engaging of a larger tooth 
p.'ovides more time for a movement. With the arrangement of different pitches 
of the teeth the two bowls, carried by the low shaft gear wheel, are of 
diflerent sizes to correspond, the larger bowl lifting the turning catch high 
•enough to engage the larger teeth, and the smaller bowl, the smaUer teeth ; 
but the leverage is so arranged that the small bowl is ineffective in operating a 
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large tooth. If, therefore, the wheel gets an odd number of teeth out of proper 
rotation, it will remain stationary for a pick, and this gives the advantage that 
in the solid figure the to-and-fro movements of the needle bars are retained in 
correct time with the picking — an important point which has previously been 
mentioned. It is, of course, only in the parts of a design where the traverses are 
alternately to left and right that each movement of a bar can be definitely arranged 
to correspond in direction with the pick that follows. In the other parts of a pattern 
the direction of a traverse may or may not coincide with the direction of the following 
pick ; and care is necessary here in arranging the moves, or undue friction may 
be caused. Thus, long moves may be more readily made if they correspond with 
the engaging of the larger teeth, and if each is in the same direction as the 
pick that follows. 

To find the Length of Whip Warp. — A whip thread usually requires to be 
very much longer than the ground warp, the length of the former varying according 
to the average of the distance traversed at a movement ; thus, in the same pattern, 
if the traverses of the threads vary, different lengths will be required for the different 
whip warps. Assuming that the average length of the traverses of a thread is 
5 splits, and there are 20 splits per inch, vV or J inch of whip warp will be required 
at every pick ; and if 32 picks per inch are inserted, J inch X 32 = 8 inches of 
whip warp will be required for each inch of ground warp. Calculations may be 
conveniently worked by the following rule, which gives an idea of the proportional 
lengths of the whip and ground warps : — 

Total splits traversed in repeat X picks per inch 

picks in repeat x splits per inch ~ 

number of times the whip warp is longer than the ground warp. 

In finding the total number of splits traversed by a thread it is necessary 
to note the moves in succession and add them together — as, for example, in Fig. 337 
the first eight moves of the thread on the left are 4, 3, 2, 3, 2, 3, 3, 5 splits;, 
which, added together, total 25. By continuing in this manner it will be found 
that the number of splits traversed in the full repeat by the first thread = 206. 
The picks in the repeat = 62. and assuming that there are 24 splits and 44 picks 
per inch the calculation will be : — 

206 total split* X 44 picks per inch 

an "1 — ' ITTTTi — i-r • — Z = 609 of whip warp to 1 of ground warp. 

62 picks m repeat x 24 splits per inch r r © r 

The calculation is more applicable to common wheel lappet designs than presser 
wheel styles, and at the best only gives approximately the length of whip warp 
that is required, as the length can be varied by the tension that is put upon the 
whip threads. 

Lappet Styles in Imitation of Net Lenc— The presser wheel system is con 
veniently adapted to the production of such styles as are shown in Figs. 339 
to 345, which are similar in appearance to effects produced on the gaiue or leno 
principle. With the lappet wheel, however, there are no restrictions as regant 
the denting of the warp threads, as a whip thread, not being passed through 
the reed, may be readily made to cross a large number of splits, while one whip 
thread may cross another. Fig. 339 shows a style produced by two frames in 
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ivliicli two whip threads croae in opposite directions over (or under during weaving) 
1 1 ground ends. A flat view, of a portion of the efiect, is given at A in Fig. 340, 
the interlacing of the threads being 
shown as viewed from the wrong side 
of the cloth in order that the order of 
working may be more readily com- 
pared with E. Fig. 340, which repre- 
sents & section of the wheel for 
producing the effect. In E the thick 
hnes show the outer edges of the 
two groove-s, and the shaded lines 
the approximate position of the inner 
edges ; while the crosses indicate 
where the needle bars are left down 
or out of action. The grooves are 
lettered to coincide with the whip 
threads, and the radial lines and picks 
are connected by dotted lines, and are 

also correspondingly numbered. The Fig. 339. 

whip threads work straight for 4 picks, 

in the crossed position for 2 picks, straight for 10 picks, crossed for 2 picks, and 
straight for 30 picks, of which only 6 picks are shown at A. About the centre 
of the straight portions the 
bars are left down on alter- 
nate picks, the whip threads 
thus being interwoven in 
plain order with the weft 
at these places. In E six 
CUD centric spaces are al- 
lowed for moving the 
threads the required dis- 
tance ; and it will be noted 
that when the picks 5 and 
6, and 17 aitd 18, are in- 
serted, the groove W will 
have allowed the thread W 
to be drawn to the left, 
while the groove X will 
have moved the thread X 
to the right. 

Fig. 341 shows a four- 
frame lappet stripe in which 
the threads, viewed from 
the wrong side of the cloth, ^ 

interlace in the manner _. _^ 

indicated at B in Fig. 342. * 

The thick lines in F, Fig. 342, represent the form of the outer edges of the four 
grooves which will produce the effect, but an accurate idea of the actual space 
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that each peck faae to work in is not given, as vertical and horizontal lines are used, 

for convenience of space, instead of concentric and radial lines, ^^liere a crossing 

takes place a whip thread is raised for three picks in succession, but in the straight 

portions it is raised on alternate picks only. The dots in F show on which picks 

the first and second bars will he left down, and the crosses the third and fourth. 

On the picks marked, 2, 14, 26, and 38, the groove lettered W will permit the thread 

correspondingly lettered to be bound 

ID four splits (approximately) to the 

left of its ordinary position ; while 

similarlv the groove X will move the 

whip thread on the opposite side of the 

stripe (not shown in B), four splits to 

the right. The threads Y and Z move 

in opposite directions from one side 

to the other of 19 ground ends, but 

two traverses are made in getting a 

complete movement, the whip threads 

being bound in about the centre of the 

ground ends on the picks 8 and 32. 

The style differs in this respect from 

that shown at A in Pig. 340, in which 

the full distance is moved in one 

Fis. 341. traverse ; also each thread Y and Z 

interweaves for an equal space first od 

one side and then on the other side of the ground ends, whereas in Fig. 340 each 

thread W and X interweaves most of the time on one side only. 

In the grooves Y and Z in F, Fig. 342, twelve spaces are allowed tor moving 
the whip threads the distance of 19 ground ends, or about 10 splits, a larger traverse 
being allowed than is actually required in order that the threads will rise at each 
side quite clear of the ground. A number of splits of the reed are left empty between 
the groups of ground ends ; therefore, so long as the needles rise in these places 
the length of the traverse is immaterial, as the tension on the whip threads draws 
them close against the ground stripes. The interlacing of the whip threads at 
the sides is clearly an imitation of doup weaving, but it will be noted that the crossing 
is very irregular, the thread W in Fig. 342 passing under 4, 8, 4, and 6, ground 
ends at successive movements. Unless there are empty splits on both sides of the 
ground ends which are crossed there is usually sufficient iirregulBTity in the traverses 
of the whip threads in a lappet style to enable it to be distinguished from a doup 
efiect, as in the latter whip a thread always crosses exactly the same ends. 

Fig. 343 shows a style in which the whip threads do not cross, but simplv 
approach each other and then return. The grooves for producing the eSect would 
be similar to those represented in Figs. 340 and 342, either of which could be used 
to obtain a corresponding pattern by placing the needle bars in suitable relationship 
to each other. 

The effect given in Fig. 344 is a two-frame style which is produced in a different 
manner from any of the others. In this case, as shown in the corresponding flat 
view of a portion of the stripe given at D in Fig. 345, each whip thread lettered tt , 
during weaving, crosses from one side to the other of 11 ground ends, and is raised 
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over every pick of weft-— 6 picks on one side of the ground ends, and 6 picks 
on the other side. The thiead lettered X, on the other hand, crosses from one 
side to the other of a space where there are no ground ends, and is under every 
pick of weft, but it will be noted that it passes over a thread W where two 
whip thieads inteisecL The corresponding grooves for producing the effect are 



represented at G in Pig. 345, the outer edge of the groove W being arranged to move 
the threads W the distance of seven spaces in one direction at the same time that 
the groove X moves a thread X the same distance in the other direction. A feature 
of the style (which is more fully explained in reference to the next example) is 
that the threads X are never raised by the bar which carries them. Also, the two 
bars are set and the threads spaced in euch a manner tha' when the movements 



328 ADVANCED TEXTILE DESIGN 

in opposite directions take place, fmt one and then the next thread W crosses 
underneath a thread X. Thug, an examination of the drawing given at D will 
show that on the picks numbered 1 to 6 the thread X is moved to the right, and 
is crossed bj the second thread y/ which is raised on its left ; while on the picks 
numbered 7 to 12 the thread X is moved to the left, and is crossed by the first 



Fig. 343. Fig. 344. 

thread W which is raised on its right. Although a thread X never passes over the 
weft, it is intersected and bound into the cloth by two threads W alternately, and 
as the tension draws the latter threads in close contact with the edges of the 
ground stripes, the former is held first on one aide and then on the other of the 
space between the stripes. 



Fig. 345. 

of the special cord effect only is illustrated ; while for convenience of space the 
length of the repeat is largely reduced. In the flat view of the structure (as 
viewed from the wrong side), given at A, the ground ends are shown in pairs 
or splits working in plain order with the weft ; the thick shaded line X represents 
a cord thread, and the solid line W a stitching or whip thread. The cord 
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threads are never raised over the weft, but each is bound into the cloth by 
a stitching tbiead which passes below it and is raised over every pick of weft- 
first on one side and then od the other side of the cord. From a cursory 
examinfttion of the structuie it would appear that a cord thread X is gradually 
moved on the underside of the cloth, according to the form of waved line required, 
and that a stitching thread W is similarly moved, but is also traversed from 
one side to the other of a cord at each pick. What actually takes place, how- 
ever, is just the opposite, the bar which carries the stitching threads being simplv 
traversed according to the form of the waved line, while that which carries the 
fords is given the to-and-fro traverses in addition to the waved-line movemcBt. 
Thus, in A, Fig. M7, the stitch thread is raised in the third split on the picks 
1, 2, and 3 ; in the fourth split, on the picks 4 and 5 ; in the fifth split, on 
the picks 6 and 7, etc. ; while the cord thread successively occupies the position 
represented by the dotted lines, 
being moved two splits to the 
right and left alternately of 
the split in which the stitch 
thread is raised. 

The grooves, lettered to 
correspond with the threads, 
are represented at B in Fig. 
347. Usually, the arrangement 
for producing this style is to 
some extent a combination of 
the presser and the ordinary 
wheel systems. The wheel is 
turned one tooth at each pick, 
and a spring, attached to the 
correep'onding shifter frame, 
keeps the peck in the groove 
W continuously in contact with 
the outer edge, as in the 

presser system. Both edges of Fig. 346. 

each groove, however, are care- 
fully shaped according to the pattern, and the frame which traverses the cord 
threads X is connected with the weighted levers (j and r in Fig. 318) as in the 
ordinary method ; the corresponding peck thus being brought into contact first 
with one side and then with the other aide of the groove X. In the drawing six 
spaces are allowed for the diameter of the pecks, the groove W being mode an 
ailditioDal half-space wider in order to allow of a free passage, while the width 
of the groove X is equal to the diameter of the peck -f- five spaces that the 
cord thread is required to be traversed. The two grooves are alike except 
for the difference in the widths, and while in the groove \V the centre of the 
peck will move in a line parallel with the outer edge, in the groove X the move- 
ment will be as represented by the dotted lines. 

The stitching threads are carried in the ordinary manner by eyed needles 
fixed in a wooden bar, and the cord threads may also be similarly carried by shorter 
needles ; but a better arrangement for the latter consists of a thin metal plate 
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supported by the hindmost bar, which would otherwise support the needles. The 
metal plate may run almost the length of the reed space ; and near its upper ed^ 
it is pierced with small boles at very frequent intervals, through which, at the 
required places, the cord threads are drawn. The plate is about J inch deep, and 
as it is always required to be below the lower line of the warp, its upper edge is 
only about 1^ inches above the top of the bar. The stitch threads are drawn under- 
neath the plate, so that when the transverse movements take place the cord threads 



Fig. 347. 

pose above them. Very accurate setting of the two series of threads is necessary, 
and the grooves require to be very carefully cut in relation to each other in order 
that a cord thread will be moved an equal distance on each side of a stitch thread, 
whatever the position of the latter. The prominence of the cord effect is influenced 
more by the tension on the stitch threads, and the extent of the to-and-fro move- 
ment, than by the thickness of the cord threads. If the wheel gets an odd number 
of teeth out of proper rotation, the action of the weighted levers will be incorrectlv 
timed, which will aSect the length of the traverse of the cords ; therefore, it is 
better for the teeth of the wheel to be alternately of diSerent sizes, as explained 
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ID reference to Fig. 338 {p. 323). Although the atyle is moBt generally produced 
ou the presser-wheel principle, a commoQ wheel can be readily arranged to give 
a similar result. 

imitation Lice. — A special lappet effect, which is an imitation of lacework 
suitable for the border of a muslin curtain, is Fcpiesented in Fig. 348. The example 
is a two-frame common - vheel style, the pattern formed by the whip thread 
at each side of the stripe 
being produced by one frame, 
while the figured eflect, which 
is formed by 15 whip threads 
that work differently from each 
other, is produced by the second. 
The traversing of the whip 
threads at the sides of the stripe 
is similar in principle to the 
foregoing examples, and, there- 
fore ^ need not be dealt with 
here. The figure is very elaborate 
taking into account the means 
of production, and Its formation 
is illustrative of a special prin- 
ciple of obtaining variety of 
effect in lappet work. When the 
traverses are to left and right 
alternately, a whip thread is held 
between the weft and the ground 
end that is left down nearest 
the inside of the extremity of 
a traverse ; ends which are Ufted 
having no effect in binding in a 
thread. It is, therefore, possible 
with a dobby or jacquard shed- 
ding motion to vary a design by 
lifting certain ground ends at 
some places and leaving them 
down at others. It is upon 
this principle that the style 
of pattern shown in Fig. 318 is 

produced, the variations in the Fig. 34B. 

lengths of the traverses to which 

the figure is due resulting from the method in which certain ground ends are 
operated. 

A sectional drawing showing how the figure is formed as viewed from the 
wrong side is given at A in Fig. 349. The ground of the cloth is arrai^ed regularly 
with two ends per split, but in the figured stripe two ends, which work in perfectly 
plain order, alternate with a single end which is placed in one split with two empty 
splits at each side. The single ends do not work plain, but are operated indepen- 
dently, according to the effect which is required. The needle bar, which carries 
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all the figuring whip threads, is trftversed regularly to and bo for a distance tfaat 
will cause each needle to be raised first on the left of a single ground end and then 
on the right of the next single end, as shown at B in Fig. 319. Where a single end 
is left down a whip thread is held by the weft against it, and a traverse across an 
open space is made ; but where it is raised a whip thread slides along the weft 
until it is against a pair of ground ends, one of which is always down. Id forming 
the groiud pattern of the stripe, the structure of which will be understood if the 
interlacing of the whip thread lettered C be followed, the single ends are left down 
only on the picks numbers 4, 9, 16, and 21. In forming the figure, the single 
end lettered D is down on the picks 1 to 12, and that lettered E on the picks 13 
to 24, continuous traverse across the open spaces being made at these places. Thus, 
an opaque figure, with a very steppy outline, is formed on an open ground texture. 
Each single end is retained about the centre of an open space by being drawn about 

equally in opposite direc- 
* ^ tion by two whip threads. 

In forming the lace- 
like figure the needle bar 
simply requires to be tra- 
versed to left and to right 
in regular order, as illus- 
trated by diagram B in 
Fig. 349. This may be 
accomplished by providing 
the proper width of slot 
in a gtationary wheel, 
within which the peck, 
connected to the shifter 
frame, is moved to and 
fro. Indeed, the example 
illustrates a system of 
Fig. M9. lappet weaving in which 

the wheel may be dispensed 
with so long aa suitable means are provided to determine the regular to- 
and-fro movement of the shifter frame. In the stripe shown in Fig. 348 there 
are 14 single ends which work differently from each other, and the ground of 
the cloth is plain; therefore, a shedding motion of at least 16 shafts capacity 
is required. The chief difficulties in producing the style are in the tensioning and 
creeling of the different threads, and in keeping the shedding in correct time with 
the to-and-fro movements of the needle bar. 

Pittems produced by varying the Order of Llftli^ the Needk Bars.— The diagram 
given at C in Fig, 350 illustrates a special style of lappet ornamentation in which, 
as in the foregoing example, the whip threads are traversed regularly to right 
and left all the time. In this case, however, the whip threads are stitched on to 
an ordinary plain ground texture, and as many needle bars are required as there 
are difierent orders of working in the repeat of the design. The repeat of C contains 
ten whip threads, which, as shown 'by the numbers below, may be drafted on lo 
seven bars. All the needle bars are simultaneously moved a fixed distance (four 
spaces in this example) from left to right and from right to left on succeeding picks, 
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and each whip thread is confined to a definite area in a straight line of the cloth. 
The vertical movement of each bar, however, is under separate control from a 
dobby, and by suitably pegging the lattices the whip threads are lifted into the 
shed opening, or are left out of action according to the effect which it is desired 
to produce. Leaving a bar down necessarily prevents the threads carried by it 
from being bound into the cloth ; and it ie upon the principle of thus neutralising 



Fig. 360. 

the lateral movement of the bare which regularly takes place that the style of 
pattern under notice is produced. In C the honzontal lines, which represent the 
picks, are shown passing over the whip threads where the latter are bound into 
the cloth— on the left on the odd picks, and on the right on the even picks. In 
the plan D in Fig. 360 the vertical spaces are numbered to correspond with the 
whip threads in C, and the marks on the squares show where the threads are bound 
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in — i.e.y where the needle bars are raised during weaving. A solid portion of whip 
figure is formed where a bar is lifted for a number of picks in succession, as shown 
by the thread 1 on the picks 8 to 25. By raising a bar on an odd pick, and leaving it 
out of action for a time before lifting it in on an even pick, the whip forms a diagonal 
line from left to right (on the face of the cloth), as shown by the thread number 1 
on the picks 1 to 8. If, however, a bar is lifted on an even pick, and is then inactive 
before being lifted on an odd pick, a diagonal line from right to left is formed, 
as shown by the thread 4 on the picks 2 to 9. If a bar is lifted only on the even 
picks, it will form a straight line on the right, and if only on the odd picks a straight 
line on the left, as shown by the thread 2 on the picks 10 to 16, and 17 to 25 
respectively. Each whip thread can thus be made to form two kinds of horizontal, 
vertical, and diagonal lines simply from the manner in which the bar is lifted. 
As it is only in a vertical direction that the bars require to be moved independently 
of each other they may be made thinner than is ordinarily the case, and a larger 
number can thus be placed in the space between the pin-bar and the reed. The 
system, combined with careful drafting of the whip threads on the bars, gives great 
scope for the production of comparatively elaborate effects which are different 
in character from the ordinary lappet styles. 

Very many ingenious modifications of and additions to the Scotch lappet 
wheel loom have been made by different manufacturers, who purchase the loom 
in its standard form and adapt it to meet their special requirements. 



CHAPTER XV 
SWIVEL WEAVING AND DESIGNING 

Purpose of Swivel Mechanism — Swivel Ornamentation and Embroidery compared — General 
Description of Swivel Mechanism — Relation of Pitch of Shuttles to Repeat of Jacquard. 
Detached Swivel Figures — Imitation Embroidery — Special Swivel Style — Figuring with 
two or more Swivel Wefts — Combination of Swivel and Ordinary Figures. — ^Production 
of Detached Figures in One Kind of Weft by Two Shuttles — All-over Swivel Figures, 
Power Swivel Mechanisms — All-over- Figuring Swivel Loom — Rack and Pinion Swivel 
Loom — Circular-Swivel Mechanism. 

Purpose of Swivel Mechanism. — The term "swivel*' was formerly applied to the 
type of loom in which several narrow fabrics, such as hat-bands, ribbons, tapes, 
etc., were independently formed alongside each other. In this machine a separate 
shuttle is employed for each fabric, but there is no fly shuttle, and the goods are 
now generally described as small wares. In swivel weaving as at present understood, 
a number of small shuttles work in conjunction with an ordinary fly shuttle, the 
latter inserting a ground weft which forms with the warp a foundation cloth upon 
which the swivel shuttles produce figures in extra weft. The chief purpose of the 
swivel arrangement is to produce the ornament with the least possible waste of 
the extra yarn. Each figure, and in some cases each part of a figure, in a horizontal 
line of the cloth, is formed by a separate shuttle ; the extra weft thus being intro- 
duced only where required, with little or no material extending between the figures 
on the reverte side of the cloth. In addition to the great saving of the extra, and 
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U8u»lly costly, figuring jam, the swivel method has the advantage over the ordinary 
system of extra weft figuring that each shuttle may control a distinct colour, while 
the figures have a richer and fuller appearance on account of the weft being thrown 
more prominently on to the fluriace. The addition of the swivel mechani am, however, 
makea the loom much more complex, consequently there is reduced speed and 
output. The cloths are 
woven wrong side up, 
and there is, therefore, 
the disadvantage that 
defects caused by 
broken ends more 
readily escape observa 
don ; but, on the other 
hand, weaving the cloth 
right side up would 
necessitate the bulk of 
the warp being raised 
on the swivel picks. 
Compared with lappet 
figuring, in which the 
floats of a thread cannot 

be stitched between the Fig, 361. 

extremities, swivel fig- 
uring produces much neater eSecta, as any form of weave development can be 
applied to a figure. 

Cotniwrison ot Swivel Omameatatloii and Embr<ri4eiy.— Fabrics of a light 
transparent character are largely ornamented on this principle, but almost any 
structure and ground weave may be employed, and many rich and compact silk 
fabrics are spotted with swivel weft ; while 
in some cases, in order to exhibit a parti- 
cular part of a design prominently, a swivel 
figure is combined with a ground weft or 
warp figure. Eflects are readily produced 
that appear and handle very similarly to 
styles in which the pattern is formed after 
weaving by embroidery ; and in order that 
comparisons may be made, an illustration 
of an embroidered figure is given in Fig. 
351, the face side of the cloth being shown 

on the left, and the underside on the right. , 

The embroidery thread is wrapped round 
and round the threads of the foundation „ 

texture, and the figure shows as prominently, 

though with less neatness, on the reverse as on the right side of the fabric 
A distinguishing feature of the embroidered designs, which is illustrated in 
Fig. 362, is that the figuring threads may be inclined at any angle in the cloth. 
In swivel effects, however, the figuring threads are always traversed parallel with 
the weft threads of the foundation cloth, and at right angles to the warp threads. 
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General I>escription of Swivel Mechsnisni.— A view of a power swivel loom, 
as made by Messrs. William Smith k Brothers, of Heywood, is given in Fig. 353, 
from wbich a general idea can be obtained of the machine, and of the cloth during 
weaving. The small shuttles are carried in holders suppoited in a frame which 
is mounted in front of the slay, and the cycle of operations, while the swivel figure 
is being formed, is briefly aa follows : — After the insertion and [>eating up of each 
pick of ground weft in the ordinaiy manner, the ends are raised that the swivel weft 
has to pass under (oi over on the face side) ; the frame that carries the snivel 

BhuttJea is lowered into the 
shed opening, each shuttle is 
moved from one holder to 
another through the shed 
made for it, and inserts a 
separate pick of weft, while 
the ordinary picking motion 
is thrown out of action : 
then the carrying frame is 
raised out of the way, and 
during the beating-up of the 
swivel picks the take-up 
motion is rendered inopera- 
tive. The motions are 
mainly controlled by the 
jacquard cards acting upon 
special hooks from, which 
cord and lever connections 
are made to the respective 
parts of the swivel me- 
chanism. 

RebHon of Pitch of 
Shuttles to Repeat of Jac- 
quard.— The pitch of the 
shuttles should bear a de- 
finite relationship to the 
width of repeat that the 
Fig. 353. jacquard will give ; and 

there are three factors to 
take into account— viz., the pitch of the shuttles, the number of jacquard hooks 
tied up, and the number of harness cords per inch. For instance, a machine 
tied up to 600 hooks with 100 harness cords, per inch will give a repeat of & 
inches in the reed. Therefore, if there are two swivel shuttles to each repeat, 
the pitch will be 3 inches; if three shuttles, 2 inches; if four shuttles, IJ 
inches ; and if six shuttles, I inch. Conversely, a given pitch of the shuttles 
will determine what sett of jacquard is suitable for a certain number of hooks 
tied up — e.g., if the pitch is 3 inches, 100 ends per inch are suitable for a 300 tie 
giving one swivel shuttle to the repeat, and 64 ends per inch for a 384 tie giving 
two swivel shuttles to the repeat. Again, a given number of harness cords per 
inch will determine the number of hooks to tie up to suit a certain pitch of the 
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shuttles. For example, with 96 harness cords per mch and the shuttles 2-mch 
pitch, the number of hooks tied up may be 192, 384, 676, etc., according to the 
number of swivel shuttles required to each repeat. 

Detached Swivel F^res. — A typical swivel spot figure, on a plain foundation, 
is illustrated in Fig. 354, the face side of the cloth being shown on the Mt.'.and 
the reverse side on the right. The point-paper deagn (on a reduced scale) is given 
at A in Fig. 355 ; at B the face floats of the first figure are indicated with the swivel 
picks arranged alternately with the ground picks ; while the corresponding flat 
view, shown at C, illustrates how a swivel thread is traversed in forming a figure. 
A complete spot is fonned by one thread which is traversed alternately to right 
and to left on succeeding swivel picks ; and as many swivel shuttles are employed 
as there are spots in a horizontal line of the cloth. Upon the completion of a hne 
of spots, the swivel mechanism is thrown out of action until the commencement 



Fig. 3S4. 

of the second line, when the carr3ring frame is situated so that the shuttles occupy 
the intermediate poution, and the swivel threads are traversed again to right 
and to left in forming the figures which alternate with those in the first row. The 
mechanism is once more inoperative, until the shuttles are moved back to the 
oiigioal position in order to repeat the fiist line of figures ; and, as shown by the 
dotted lines in A, Fig. 355, a thread floats loosely on the reverse side of the cloth 
from one spot to another. The floating threads are afterwards cut away, and 
this is the only waste of the swivel weft that' is made, in addition to the ordinary 
weaving waste. It will be noted in A, Fig. 355, that on the first and last picks 
of each figure the swivel weft is firmly interwoven. This is in order that the 
free ends oE the threads will not be liable to fray out of the foundation. As 
the cloth is woven wrong side up, the marks of the plan A indicate warp, and ' 
are, therefore, cut. A ground card is cut for each horizontal space in the 
full plan, hence there will be 64 ground and 50 figuring cards in the repeat of A, 
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which will be arranged 1 ground card, 1 figuring card, for 25 times, and 7 ground 
caxds, 

From the example given in Figs. 354 and 355 it will be seen that each swivel 
shuttle can be employed to ornament the cloth over a certain area in a longitudinal 
line. In fonning spot figures in which the width of the repeat is equal to twice 
the pitch of the shuttles, it is necessary for all the shuttles in a frame to be traversed 
from one holder to another, but 
the weft is withdrawn only from 
those which are passed through 
a warp shed. In such a case an 
alternate arrangement of spots 
can be woven without the carry- 
ing frame being moved laterally, 
the odd shuttles forming one 
row of figures, and the even 
shuttles the figures ^hat are in- 
termediate. 

ItnltatiiHi of EmbroMeiy.— 

The method of traversing the 

swivel threads illustrated in Figs. 

354 and 355, while producing s 

prominent efiect on the face side 

of the cloth, does not yield the 

same bulkiness of figure that 

embroidery does, because, on 

the reverse side, the floats of the 

threads occur only between the 

detached parts of the figure, o^ 

shown by the dots in C, Fig. 555. 

Fig. 366 shows on the left and 

right respectively the face sod 

reverse side of a spotted fabrir, 

in which the swivel figure more 

closely resembles an embroidered 

style. A reduced plan of the 

design on the right side of the 

cloth is given at D in Fig. 357 : 

at E the swivel floats of a spot 

are indicated alternately with 

_. _-g the ground picks ; F shows the 

form of a spot on the underside; 

vriii\e G corresponds with F, with the ground picks included. The way in which 

a figuring thread is traversed in forming a spot is illustrated at H, in which it 

will be seen that the moves are always to the right on the face side, and to the 

left (indicated by dotted lines) on the reverse side. In this case the swivel 

shuttles, after having been passed through the shed in one direction, are moved 

in the reverse direction about the time that a ground pick is inserted, sad 

while the carrying-frame is raised clear of the warp. Each figuring thread thus 
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Fig. 350. 



pasaea round and round the warp threads ; but while it is possible to intetweave 

the threads in any required order on the face side of th« cloth, the floats on the 

reverse side cannot be bound 

in in any way. This method, 

while giving bulk to the figure, 

necessarily consumes more 

gwivel weft than the system 

illustrated in Figs. 354 and 

355. 

The two methods of tra- 
versing the figuring threads 
are sometimes combined in the 
same design as, for instance, 
in such styles as the example 
given in Fig. 35S, in which 
waved vertical bnes of figure 
are combined with a small 
spot effect. In order to give 
greater prominence and an 
embroidered appearance to the spots, in each horizontal line where the spots 
occur, all the figuring threads are traversed in the manner illustrated in Figs. 356 
and 357 ; whereas on the picks be- 
tween the spots, where the waved 
figure only is fonned, the traversing 
is as shown in Figs. 354 and 356. 

Special Swivel Style.— In most 
cases the swivel picks are intro- 
duced alternately with the ground 
picks, but other orders of weftJng 
are readUy arranged tor, and an 
example is given in Fig. 359, in 
which there are six ground picks 
to each swivel pick. The upper 
portion of the figure shows the 
face, and the lower portion the 
reverse side, of the cloth. E^ch 
ag-zag line of figure is formed by 
one swivel thread which is stitched 
into the cloth by means of extra 
warp threads that are of the same 
colour as the figuring thread. This 
arrangement is in order that the 
swivel interweaving will form solid 
linea of colour on a ground of a 
contrasting colour. Another feature 

of the style is that the cloth is *"ig- 357. 

woven right side up. In the plan 
•^iven in Fig. 360, which illustrates the principle of construction, all the maiks 
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represent weft float ; the full squares show where the swivel weft floats on the 
surface, the diagonal strokes indicate a 2-and-2 twiU foundation, while the crosses 



indicate where the extra waip threads are on the underside. The vertical floats 
of the swivel weft are obtained by the shuttles being held above the line of the 
shed while each series of six ground picks is inserted. Only five figuring and four 



ground healds are required, and the example is illustrative of how good swivel 
effects may be obtained in dobby shedding. 
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Figuring with two or more Swivel Wefts. — Some tn>«s of swivel looms are 
constructed with only one series of swivel shuttles, and not more than one kind 
uf swivel weft can be Inserted at a place. Other looms are provided with two or 



more " decks " or " hanks " of shuttles which enable a figure to be formed by 

two or more colours in combination. More than three colours, however, are rarely 

employed — particularly in power swivel 

' looms — on account of the increase in 

the complexity of the mechanism that 

each additional series of shuttles neces- 



Fig. 362. Fig. 363. 

sitates. An illustration of a simple spot formed in two colours is given in 
Fig. 362. A in Fig. 361 shows how a figure is indicated upon design paper, 
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the difierent marks representing the different colours ; at B the order in which 
the Bwivel figuring cards are cut is indicated ; C illustrates the complete 
arrangement of the picks which compose one figure, while at D the corre- 
sponding flat view of the structure is given. When both figuring colours ait 
inserted the two banks of swivel shuttles are operated in succession (holes bein" 



Fig. 3M. 

cut opposite the controlling needles in the respective cards), and there are 
two swivel picks to each ground pick. The order of arranging the cards toi- the 
example is as follows ; — 1 ground card, 1 first swivel card for 4 times ; 1 ground 
card, 1 first swivel card, 1 second swivel card for 16 times ; 1 ground card. I 
first swivel card for 4 times ; followed by the required number of ground carA» 
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between the figures. After one row of figures has been formed, both series of 
shuttles are moved together to the position where the intermediate figures are 
produced. The swivel weft, which forms the outline of a figure, floats on the back 
below the central spot produced by the second colour of weft. 

Combination ol Swivel and Ordinaiy FigureB.— Fig. 363 shows a swivel figure 
in two colours which is combined with and surrounded by a figure formed of the 
ground weft, and there are also spots produced by floating the warp. A corre- 
sponding sectional plan is given in Fig. 364, in which the shaded squares represent 
the ground weft figure, and the circles the warp figure ; while the soUd marks 
indicate the floats formed by one swivel weft, and the crosses those formed by the 



Fig. 365. 

other swivel weft. All the marks are cut except the circles, the ground weft figure 
being cut on the ground cards while the ground weave is continued under the 
swivel figure. A ground card is required for each horizontal space, and a swivel card 
where the solid marks and ilie crosses are indicated ; but in this case one swivel 
colour follows the other, hence there are never two swivel cards to a ground card. 
The complete arrangement of the cards for the plan, shown in Fig. 361, is as 
follows : — 26 ground cards ; 1 ground card, 1 first swivel card for 35 times ; 
1 ground card ; 1 ground card, 1 second swivel card for 40 times ; and 26 
ground cards. 

A two-colour swivel figure is given in Fig, 365, which is much larger and more 
elaborate in character than any of the preceding examples, and illustrates the 
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diversity and intricacy of interlacing that can be obtained in swivel weaving. Tbe 
ground yams are not used in forming the effect, bat both colours of swivel weft 
are Introdaced throughout the figure, therefore the form is painted in solid in two 
colours on design paper in the manner illustrated at A in Fig. 362, and two figuring 
cards are cut bom each horizontal line of spaces. The complete figure is formed 
by one thread of each colour, and is a combination of stems, leaves, and flowers 
which are more or less detached from each other ; and the foundation t«zture 
is a light gaoze. As the swivel threads float on the underside between the separate 
parte of the figure, they are visible from the face side on account of the transparency 



Fig. 366 Fig- 39-.. 

of the foundatio]), and the opaque background thus formed detracts from the 
clearness and precision of the figure. 

Production of Dctadieil Figures in One Kind of Weft by Two Shuttles.— 

In order to avoid the defect described in the preceding paragraph, sometimes 
two banks of swivels are employed when only one kind of weft is used for figuring, 
and an example is given in Fig. 366 which shows a circular spot with an open-work 
centre formed on a thin tnuelin foundation. A representation of one figure is given 
on point-paper at A in Fig. 367, which shows that the top, bottom, and one side 
of a spot are formed by one shuttle, and the other side by a second shuttle. Where 
the open centre of the figure is formed, after each ground pick, the two series of 
shuttles are operated in turn in succeeding sheds, one shuttle forming one side 
of the spot, and the other shuttle the other side, with the result that there is no 
weft stretching between on the underside. B in Fig, 367 shows the full plan of 
the first 10 picks of A (except that the ground weave is not inserted under the 
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figure), and the maimer in which the threads are traversed by the different shuttles 
la indicated. 

The top and bottom of each circular spot in the foregoing example are formed 
by one shuttle only, in order that the output will not be curtailed by the second 
series of shuttles being brought into action when not absolutely necessary. In 
Fig. 368 a similar form of spot, with an open centre, is illustrated ; but in this 
case, as shown by the plan of one spot given at C in Fig. 369, each entire half 
of a figure is formed by a separate shuttle. Other forms of figures, consisting of 
two detached parts, can, of course, be formed in one Hnd of weft in this principle. 
A double-decked swivel-loom may be employed, 
the two aeries of shuttles being operated in suc- 
cession on different sheds ; but in another type 
of loom, which is illustrated in Figs. 375, 376, and 
377, only one bank of shuttles is employed, all 
of which are operated at the same time. In the 
latter case a swivel shed is formed alternately 



Fig. 368. Fig. 369. 

with a ground shed, as indicated at D in Fig. 369, which shows the full plan 
of the first 22 picks of C. 

All-over Swivel Figures. — A limitation in certain types of swivel looms is, 
that some distance in a horizontal direction must separate the Rgures, in order 
that there will be space for the shuttle -holders to drop in between the groups of 
ends that are lifted. The minimum distance between the figures varies in different 
classes of swivel mechanisms, modifying factors being the size of the shuttle, the 
way in which the shuttles are held, and the space across which the threads have 
to be traversed. Such looms can only introduce the swivel weft to form spots 
or stripes, as in the example!) that have beea illustrated. There are other 
types of swivels, however, which (in a further development of the principles 
illustrated in Figs. 366 to 369) are so constructed that it is possible to distri- 
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bate the ornament over the whole of the surface of the cloth, and either detached 
figures or all-over designs in one kind of weft can be produced. lUustrations 
of all-over designs are given in Figs. 370 and 372, and the corresponding sectional 
plans in Figs. 371 and 373. The different marks in the plans divide the figures 
into longitudinal sections, each of which is formed by a separate shuttle ; and 
from a comparison of the two examples it will be seen that different methods of 
production are employed. Fig. 370 shows a hand-loom style in which four separate 
swivel shuttles are employed in forming each repeat of the design. The odd and 
even shuttles are in diSerent series, and the two banks are operated in turn sft«r 
each ground pick. Therefore, each horizontal space in Fig. 371 represents a ground 



nig. 370. 

card and two figuring cards, the full squares being cut on one of the latter, and 
the shaded aquares on the other. The odd shuttles are lowered into the shed in 
the space where the figure Is formed by the even shuttles, and vice versa ; the portions 
of figure produced by one bank being far enough apart to allow the shuttles of the 
other bank to drop in between the groups of threads that are raised. 

In Figs. 370 and 371 each shuttle at different times traverses a comparatively 
large number of threads, and in some places threads which are traversed by on? 
shuttle in one portion of the design are traversed by another shuttle in another 
portion. On the other hand, in the example illustrated in Figs. 372 and 373, which 
is a power-loom style (Fig. 372 showing the face and reverse sides of the cloth 
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on the left and right respectively), each shuttle is confined to a definite longitudinal 
area of the cloth. The pitch of the shuttles is about J inch, and 12 shuttles are 
employed in forming a repeat of the design, each figuring exactly over the width 
of 32 ends, as shown in Fig. 373. In this case only one swivel shed is formed 



to each ground shed ; therefore, each horizontal space in the plan repicMciit» 
a ground card and a figuring card, all the maiks of the design being cut on the 
latter. The parts of the figure are joined up with perfect accuracy, one thread 
completing its interweaving where the next thread commences, aa shown in the 
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position lett«Ted A in Fig. 373. In designing figuree, however, the raasses are 
generally so ananged that, while avoiding any tendency to atripiness, as few 
junctions as possible of the separate threads need to be made. When a transparent 
ground effect is required between two detached parts of the figure, it is necessftry 
for the two portions to be formed by separate shuttles ; thus, in Fig. 372 one side 
of each open spot is formed by one shuttle, and the other side by another shuttle. 
In the production of spot figures on this principle a lateral movement of the 
swivel -carrying frame is not necessary, since every portion of the width of the 



Fig. 374. 

cloth b within the traverse of one or other shuttle, while it no ends are lifted in 
the line of traverse of a thread no figure is formed. 

In Fig. 372 the traverses of the swivel threads are alternately to left and to 
right on the surface, and there is very little weft floating on the reverse side, which 
has a bare and flat appearance. An imitation of embroidery can, however, be 
(ibtained in the all-over figured styles, and an illustration is given in Fig. 374, 
in which each swivel thread is floated across the figuring ends on the underside 
in the manner described in reference to Figs. 356 and 357 (p. 339). The figure 
on the reverse side of the cloth (shown on the right of Fig. 374) has a rough appear- 
ance, but it is quite as piominent as on the surface. The designing of the figure 
is not afiected by the way in which the threads are traversed, the only diSerence 
being in cutting the cards opposite the needles which govern the movements of 
the shuttles. 

POWER-LOOM SWIVEL MECHANISMS 

All-over Figuring Swivel Loom. — A view of the type of swivel loom in which 
figures may be produced either over the whole of the surface of the cloth, as shown 
in Figs. 372 and 374, or in the form of detached spots, as shown in Fig. 368, is ^ven 
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in Fig. 375. This loom is made bj Messrs. Crompton & Enowles, U.S.A., and 
the chief features to note in Fig. 375 are the parts and their connectionfi at the 
top of the loom to which the jacquard cords are attached, and the position and 
shape of the minute shuttle-holders and shuttles in front of the going part. 

The principal movements of the swivel mechanism are illustrated by the 
drawings in Fig. 376, while the details by which the movements are governed 
are shown in Fig. 377. The same letters are used throughout for the parts which 



Fig. 375. 

correspond. The carrying frame A consists of a transverse bar to which are fastened 
by screws the swivel shuttle-holders B, each of which is in the form of a domi- 
wardly extending finger that is pointed and curved towards the reed at the lower 
end, as shown in the drawings Nos. 1 and 3 in Fig. 376. Each swivel shuttle C 
extends In a horizontal plane from a holder B, the two being so shaped that a lip 
on one fits into a groove in the other. The pitch of the shuttles is usually about 
I inch, and a small space separates the holders from one another, as shown in the 
drawings Nos. 4 and 5. The spools are held by the shuttles C in a position at right 
angles to the slay, and the threads pass from them through openings in the bottom 
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of the shuttles. A spindle extends through each spool, and in order to prevent the 
latter from over-nmning as the thread is withdrawn, it b tensioned by two Bpiral 
aphngs D placed upon the spindle, as shown in the drawing No. I. A shuttle may 
be open on its upper side, as shown in the drawings Nos. 1 and 3, or it m^y be in 
the form shown at 2, in which the 
apool is supported in a removable 
metal carrier E which is held in 
two vertical grooves in the body of 
the shuttle. The advantage of the 
latter arrangement is that the tension 
on the spool can be properly regu- 
lated as it is placed in the carrier, 
so that DO further adjustment is 
required when the carrier is placed 
in the shuttle. 

In placing the shuttles C in the 
shed opening, as shown in No. 3, 
the cairying frame A is lowered, 
and the pointed ends of the shuttle- 
holders B, as they descend into the 
shed, divide the warp threads that 
are raised and push them in groups 
into the spaces between the holders. 
The shuttles are then moved trans- 
versely from one holder to another 
by means of the levers F (shown 
in the drawings Nos. 3, 4, and 5), 
the lower ends of which engage 
with the necks of the shuttles. 
Any warp threads that are raised 
by the jacquard will be passed 
under by one or other of the 
shuttles, and weft figures may be 
formed on the underside at any 
desired place across the entire width 
of the cloth.' Where no threads are 
raised the shuttles simply pass from 
one holder to another without any 
swivel yam being withdrawn from 
the spools. 

Each lever F is pivoted on a 
shuttle-holder B by a pin G, and 
its upper end passes loosely through 
a stud H, which is free to turn on 
its centre. The studs H are carried by a sliding bar I which is mounted on the 
upper grooved edge of the carrying frame A, in such a manner that it can 
be slid longitudinally, and transmit, by means of the levers F, the transverse 
movement to the shuttles. After a shuttle has completed its traverse, it is held 




Fig. 376 
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firmly in position by a ball J (shown in the drawing No. 1), which is pressed 
into a depression at the rear of the shuttle by means of a spring K. 

At the time of lowering and raising the carrying frame A, the levers F require 
to occupy one of the positions shown in dotted lines in the drawings Nos. 4 and 5, 
in order thalvthey will not obstruct the warp threads ; while in traversing the shuttles 
the levers are moved from the dotted position shown in one drawing to the position 
shown in full lines in the other drawing. The complete round of movements of 
the levers F, during which two swivel picks are inserted, is as follows : — 

1. From the dotted position shown in No. 4, to the full line position shown in No. 5. 

2. From the full line position shown in No. 5, to the dotted position shown in No. 5. 

3. From the dotted position shown in No. 5, to the full line position shown in No. 4. 

4. From the full line position shown in No. 4, to the dotted position shown in No. 4. 

The swivel shuttles are traversed to the left at the first movement, and to 
the right at the third movement. Between the second and third, and the fourth 
and first movements, the carrying frames is raised, and remains up while a ground 
pick is inserted ; the frame is then lowered. The movements are governed by a 
cam groove L cut in the periphery of a drum M (shown in the drawing No. 6), which 
is turned one-sixth of a revolution at each swivel pick. An anti-friction bowl N, 
carried at the end of a lever O (shown in the drawings Nos. 12 and 13 in Fig. 377), 
travels within the cam groove, and the drawing No. 7 in Fig. 376 shows in plan 
the portion of the groove by which the complete round of movements of the levers 
F is obtained ; the arrow indicates the direction of revolution. The first movement 
is obtained by the bowl travelling along the long portion of the groove marked N^, 
while the short portion marked N^ produces the second movement ; there is sub- 
sequently an intermission of the rotation of the drum during which the carrying 
frame is raised and again lowered. The third movement is produced by the long 
portion of the groove marked N^, and the fourth movement by the short portion 
marked N^, after which the drum is again at rest while the carrying frame is raised 
and lowered. The drimi M is stationary all the time that no swivel weft is being 
inserted. 

The mechanisms which govern the picking of the fly shuttle, raise and lower 
the carrying frame A, and give the longitudinal movement to the sliding bar I, 
are illustrated in Fig. 377 . Certain hooks in the jacquard are employed for controlling 
the motions, and the drawings Nos. 8 and 9 (the latter on an enlarged scale) show 
the parts which communicate the movement from the jacquard to the loom. Cords 
P, from the jacquard hooks, are connected to two arms which form an extension 
from a cam Q (see drawing No. 9) fulcrumed on a stud R that passes through a 
horizontal slot in a rocking lever S. At the sides of the slot pins T are fixed to the 
lever S in a position to be engaged by the cam Q. The stud R is fixed to a bracket 
U on which the rocking lever S is pivoted at its lower end, and from the upper 
end of S a cord V passes either over a guide pulley or is connected to the upper 
arm of an angle lever W, as shown in No. 8. Lifting a cord P causes the cam Q 
to turn on the stud R and engage a pin T connected to the rocking lever S, the 
upper end of which, therefore, moves to the left if the right-hand cord P is raised, 
and to the right in the case of the left-hand cord. A lever, fulcrumed on the upper 
central part of the cam Q, serves, by means of the springs that are connected to 
it, to lock the cam in either position to which it is moved by the cords P. 
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The fly shuttle picking motion ia on the allde principle, and the parts which 
throw the mechanism into and out of action are shown in the drawings Nos. 10 
and 11 in Fig. 377. Two sliding rods b and c are connected at their inner ends to 




Fig. 377. 
a lever d in such a manner that when the rod b ia moved in one direction, the rod c 
is caused to move ai the same time in the opposite direction. Each rod has secured 
to it a forked arm e which engages with the grooved hub of the casting that carries 
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the pickiiig rolls /, and according to the direction of the movement of the rod h, 
the picking rolls are slid along the bottom shaft a into or out of engagement with 
the picking shoes g. The arrangement by which the sliding movement is imparted 
to the rod b is shown in plan in the drawing No. 11. The rod b extends through 
the framing of the loom, and carries on its outer end a stud h which enters a diagonal 
slot in an arm i. A cord from the lower arm of the lever W (shown in the drawing 
No. 8) is attached to a lever x, the raising and lowering of which bring in turn 
two fingers Y and Z — connected to the arm i — ^in the path of a tappet j which 
is keyed on the low shaft a. The tappet j, in engaging a finger Y or Z, gives a longi- 
tudinal movement to the arm i, and by means of the slot moves the stud h, and 
thereby transmits the sliding movement to the rod b. 

The carrying frame A is lowered into the shed opening, as shown by the dotted 
lines in the drawing No. 13, as the going part recedes from the cloth, and is raised 
out of the way during the forward movement of the slay. The vertical movement 
of the frame A is effected by a cam k (shown in the drawing No. 13) on the bottom 
shaft a, which engages an anti-friction bowl I carried at the rear end m of a lever 
that is fulcrumed on a rocking shaft n. The weight of the parts is sufficient to 
keep the bowl I in contact with the cam k (if necessary a spring may be used in 
addition), and as the cam revolves the shaft n is rocked and the forward end o 
of the lever lowered and raised. The shaft n extends the width of the loom, and 
at the opposite side there is another lever o fulcrumed on the shaft. Two upright 
rods p connect the extremities of the levers o with the ends of the carrying frame 
A (as shown in the drawings Nos. 12 and 13), which, therefore, at each swivel pick 
is lowered into the shed opening and is then raised. To each end of the lay an 
upright slotted stand is fixed in which the carrying frame slides up and down. 

When the carrying frame is lowered for the insertion of a swivel pick, the 
ordinary picking motion is inoperative, and it is very necessary to avoid any possi- 
bility of the fly shuttle and the swivel shuttles coming in contact with each other. 
For this purpose the rear end of the lever m is extended, as shown at ^ in the drawing 
No. 13, and whenever the fly shuttle is operated the lower arm of an angle lever r 
is moved in contact with the upper side of the extension q in the following manner : — 
The sliding rod b carries a slotted arm s (shown in the drawing No. 10), and into 
the slot a stud, fixed to the upper arm of the angle lever r, projects. Therefore, 
when the rod b is moved to the left to bring the picking rolls/ into position to engage 
the picking shoes g (as shown by the dotted lines in the drawing No. 10), the slotted 
arm 8 is also moved to the left, and the angle lever r is rocked so that its lower 
arm engages the extension q of the lever m. The latter is thus prevented from 
rising, and the carrying frame A from descending, so long as the fly shuttle mechanisxa 
is in operation. ' 

The drum M, by which the longitudinal movement of the sliding bar I is 
governed, is rotated by a pin-wheel t (shown in the drawing No. 10) that engages 
a six-sided star- wheel u fixed on the hub of the drum. The pin- wheel t is keyed 
on a sleeve fixed to the bottom shaft a, and the upper forked arm of a lever v is 
provided with studs which extend into a groove in the boss of the pin-wheel. The 
lower arm of the lever v is connected by a spring tv to the floor, and by a cord that 
passes upwards over a pulley to a rocking lever S. Lifting the left-hand jacqaard 
cord P causes the pin-wheel t to engage with the star wheel «, and the drum M 
is turned one-sixth of a revolution. When the right-hand cord P is reised, the 
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contraction of the spring w moves the pin wheel out of engagement with the star 
wheel, so that the drum remains stationary. 

The bowl N, that travels in the cam groove of the drum M, is carried at the 
rear end of a lever (shown in the drawing No. 13), which is centrally pivoted 
in such a manner that as the drum rotates the lever is caused to swing in a horizontal 
plane. Cords X (shown in the drawing No. 12) pass from the forward end of the 
lever O over guide pulleys y (which are mounted on brackets secured to the upright 
rods p) to the lower arms of the angle levers Zy which are pivoted on brackets fixed 
to the carrying frame A. The horizontal movement of the lever rocks the angle 
levers z, the upper arms of which convey a longitudinal movement to the sliding 
bar I, which, by means of the levers F, transmits the transverse motions to the 
shuttles in the manner previously described. In order to produce the appearance 
of embroidery in the cloth, as illustrated by the pattern in Fig. 374, the drum M 
is rotated one-sixth of a revolution on the ground pick between each pair of swivel 
picks. 

Rack and Pinion Swivel Loom. — ^A type of power swivel loom is illustrated 
in Fig. 378 that is used in the production of spot figures which are placed some 
distance apart horizontally. This system of supporting and actuating the swivel 
shuttles is a development of the style that has been most commonly used in hand 
swivel weaving ; and in both hand and power looms it is chiefly this type of motion 
that has been adapted to the use of more than one bank of shuttles. The mechanism 
illustrated in Fig. 378, which corresponds with the view of a swivel loom given 
in Fig. 353 (p. 336), and is made by Messrs. William Smith & Brothers, Limited, 
is, however, only used for one series of shuttles, but the same principles apply 
when two or more series are employed. 

Diagram No. 1 in Fig. 378 shows a front elevation, and No. 2 a section of 
the upper part of the mechanism from which a general idea of the principles of the 
motion can be obtained. The carrying frame A is recessed at its lower side between 
the shuttle-holders B, and the warp threads are raised for the swivel figuring in 
the spaces thus provided. The swivel shuttles C are held parallel with the slay, 
and the shuttle-holders B are made to correspond in width with the length of the 
shuttles. In order that the carrjdng frame may be lowered without obstruction 
into position for inserting the swivel weft, the distance between the figures must 
be at least equal to the width of the shuttle-holders. The width over which the 
swivel weft may be traversed at a place is limited to the space between the shuttle- 
holders, and this width must be not more than from ^ to | of the length of the 
shuttles, in order that the latter may be moved positively from one holder to 
another. The size of the shuttles and holders is varied according to requirements ; 
an increase in the space between the figures enables larger shuttles to be used, and 
the space between the shuttle-holders can then be proportionately increased. In 
wide repeats, therefore, broader figures can be introduced than in small repeats. 

The upper portion of each shuttle-holder B is formed of the carrying frame A, 
a lip in the front of which fits into a groove formed in the upper face of the shuttles, 
but the lower portion is attached to a thin metal plate D which is fixed to the back 
of the frame A. A rack E is secured in a second groove formed in the rear of each 
shuttle, and a sliding bar F, which extends across the reed space in a groove in the 
frame A, has a leather rack G fixed to its underside. The rack G engages the teeth 
of the brass pinions H, which are fulcrumed on the pins I, and each pinion gears 
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with a rack E on the upper side of a shuttle. The sliding bar F is caused to move 
alternately to right and left, and this movement, through the pinions H and racks 
E, is transmitted to the shuttles, which are moved from one holder B to another, 
and back again, on succeeding swivel picks. The number of shuttle-holders mu^t 
be one in excess of the number of shuttles employed. 

Diagram No. 3 in Fig. 378 shows a sectional elevation, and No. 4 a plan of 
the parts which govern the special motions of the loom. The swivel mechanism 
is brought into action, and the oidinary picking and weft motions at the same 
time are rendered inoperative by raising the weighted end of a lever J, through 
the medium of a cord L which is connected to a jacquard hook'. The lever J is 
fulcrumed at K, and when raised by the jacquard — ^in which position it is shown — 
a bowl M, which is fulcrumed at an angle on a stud N, is brought against the cam 
face of a disc P. The disc P is loose on the low shaft Q, but it is constantly rotated 
with the latter by means of a connection with a clutch R which is set-screwed 
on the shaft Q. No. 5 shows the form of the cam, disc, and clutch. By lifting 
the jacquard cord L the bowl M is lowered into contact with the cam face O of the 
disc P, and the cam is so shaped that as it revolves P is caused to slide back 
along the low shaft against the pressure of a spring S. The end of the lever J is 
made sufficiently heavy to raise the bowl M out of contact with the cam O when 
the cord L is lowered by the jacquard ; then the pressure of the spring S causes 
the disc P to slide forward on the shaft Q to its normal position (this is the sole 
purpose of the spring S). The disc P, which is constantly revolving with the low 
shaft Q, is retained in its normal position while the ground weft is inserted, and 
is moved back against the pressure of the spring on each swivel pick. A distinct 
feature of the mechanism is that the motions are controlled by one lever J, which 
is acted upon by a single jacquard hook. 

The ordinary picking and weft motions are controlled by a cam T on the face 
of a star-wheel U, which is shown separately in No. 6. A bowl V, carried on the 
upper extremity of a vertical lever W, is kept in contact with the cam face T. The 
lever W is fulcrumed on a stud X, and is connected at its lower end with the rods 
Y and Z, the former of which is attached to the picking plate a, fulcrumed at b 
on the picking lever c ; while the latter serves to control the weft fork mechanism. 
The disc P carries two pegs d (see No. 4), which, when P is in its normal position, 
engage and turn the star-wheel U one-eighth of a revolution at a time. The rotation 
of U, through the cam T and bowl V, causes the lever W to rock on its centre X 
and move the rods Y and Z ; and the cam T is so shaped that when one picking 
plate a is brought into position to be engaged by a picking bowl, that at the other 
side is moved out of position. When the disc P is pressed back, the pegs d are 
moved out of engagement with the star-wHeel, which, therefore, remains stationary 
while the swivel weft is inserted. The backward movement of P, through a small 
piece of mechanism (not shown in the drawings), causes both picking plates a 
to be moved out of engagement with the picking bowls. The arrangement makes 
it impossible for the fly shuttle to be operated at the time that the carrying frame 
is lowered. 

The vertical movement of the carrying frame is effected by a cam e (which 
is on the opposite side of the disc P to the face cam 0, and is shown in dotted lines 
in No. 3) and a spiral spring i. When the disc P is pressed back, the cam e engages 
a bowl / carried on a lever g which is fulcrumed on a stud A, and its action is to 
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depress the lever g against the tension of the spring i ; while the purpose of the 
latter is to keep the bowl / in contact with the cam e, and to raise the lever g when 
the pressure of the cam is removed. A rod j, which is connected to the end of the 
lever g^ has resting upon its upper extremity a lever k which is fulcrumed on a rocking 
shaft I. The shaft I extends across the reed space, and supports at each side a 
lever m, which carries a stud n on which the upper end of a pendant arm o is ful- 
crumed ; while the lower end of the arm o is secured to the carrying frame A. The 
weight of the parts is sufficient to keep the lever k in contact with the end of the 
vertical rod j, so that when the lever g is depressed by the action of the cam e the 
carrying frame A is lowered into the shed opening. When the downward pressure 
of the cam e is removed, the contraction of the spring i causes the vertical rod j 
to push the lever k upwards, and the carrying frame is raised. During the nsing 
and falling movement the frame is steadied at each side by a stud which enters 
a brass guide p. A lever 7?^ which is fixed to the rocking shaft {, is placed directly 
over and rests upon each guide, and this lever can be adjusted so as to regulat-e 
the distance that the frame descends. 

The transverse movement of the swivel shuttles is obtained as follows : — When 
the disc P is moved back, the teeth q, secured to P by a setscrew, are brought into 
the path of a star- wheel r, which is compounded with an eccentric plate «, as shown 
in drawings Nos. 3 and 4. The star-wheel r and the plate s, which are loose on 
a stud 8^ J are turned one-half of a revolution ; and the stud t, carried by the eccentric 
plate 8, is moved from the bottom to the top on one swivel pick, and from the 
top to the bottom on the following swivel pick. The stud t is connected by the 
rod u to a lever v, which is fulcrumed at ^^ and the rotation of the eccentric s causes 
a vertical rod te; to be alternately lowered and raised. The rod w is connected 
to the lower arm of a bell-crank lever x, to the upper arm of which a rod y is connected, 
while a pendant z, from the rod y, is secured through a slot in the front of the carrying 
frame with the sliding bar F. The falling and rising movement of the vertical 
rod w therefore transmits a horizontal motion to the sliding bar F, and the shuttles 
are caused to move from one holder to another, and back again, on succeeding 
swivel picks in the manner previously described. 

A motion (not shown in Fig. 378) is provided at the driving side of the loom 
for moving the carrying frame horizontally, so that intermediate figures may be 
formed. A star-wheel is caused to turn when required by means of suitable con- 
nections from the jacquard, and on the boss of the star- wheel a chain barrel is 
secured which carries a cast-iron chain. This chain is composed of two heights 
of links, and above — in contact with it — there is a bowl which is supported by a 
lever fulcrumed at the back of the loom. A high link lifts the front end of the 
lever, and by means of suitable connections a sliding motion is transmitted to 
the carrying frame. The next rotation of the star-wheel will bring a small link 
under the bowl so that the lever will fall and cause the frame to slide in the opposite 
direction. 

Circular-Swivel Mectianism. — A view of a third type of power swivel loom 
is given in Fig. 379, which, like the last example, is used in producing figures that 
are placed some distance apart horizontally. As full explanations have already 
been given of two motions, only certain special features are considered in this 
case. The loom is made by Schroers, of Krefeld, who have adopted the principle 
of the American dobby motion for obtaining the principal swivel movements, and 
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for operating the boxing and picking. Coida from selected jacquard hooks are 
attached to ieveis at the top of the )oom, and by means of other levers and cords, 
connections are made at the side of the loom to the vibrating levers of the American 
motion. By means of the jacquard the centre gear wheels are caused to engage 



Fig. 379. 

with the upper or lower segment wheels as required, and through the connecting 
bars, levers, etc., the motion is transnaitted to the different parts. 

Some of the distinctive features of the swivel motion are illustrated by the 
drawings given in Fig. 380, which correspond with the view shown in Fig, 379, 
except that the hand of the loom is different. The same letters are used in each 
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case to indicate the several parts. The swivel shuttles C (shown in the drawings 
Nos. 1 and 2) are attached by small screws D to the front of the shuttle-holders 
B, each of which is circular in form and somewhat resembles a horseshoe. The 
shuttle-holders are contained in circular grooves formed in the carr^dng frame A, 
and when the holders are at rest their points are in line with the sides of the recesses 
that are provided in the lower side of the carrying frame. The warp threads are 
raised within the recesses, and after the carrying frame has been lowered the circular 
holders are caused to make a complete revolution. The small shuttles are carried 
entirely round by the holders, and each inserts a pick of swivel weft below the 
warp threads that are raised. The holders are rotated in opposite directions on 
succeeding swivel picks. 

The movement is imparted to the swivel shuttles in a similar manner to the 
preceding example, by means of a longitudinal sliding bar F, the teeth on the lower 
side of which engage with pinions H. The shuttle-holders B are slotted at the 
rear so as to form a circular rack E into which the teeth of the pinions H gear, 
and the parts are so arranged that each pinion operates upon two shuttle-holders, 
while each holder is engaged by two pinions. The shuttles are thus rotated positively 
at a constant speed, as when the open space in a circle is opposite one pinion, the 
movement is continued by the next pinion. The form of the circular rack E is 
shown in the perspective view given in No. 2, which represents a circle partly 
revolved. 

The carrying frame A is pivotally connected by means of a rod I (shown in 
No. 3 and in Fig. 379) with the upper end of a vertical rod J, which is fulcrumed 
at its lower end on a stud J^ (see No. 4) that is connected to the rocking shaft. 
The sliding bar F is similarly connected by means of a rod K to a stud L, which 
is fixed in the slot of a lever M fulcrumed on a short shaft N. The rear end of the 
shaft N carries a rack wheel 0, which is engaged by the teeth of a vertical rack P. 
The rack P is lowered and raised on alternate swivel picks, and a rotary motion 
— first in one direction and then in the other — ^is imparted to the shaft N, and 
thereby to the slotted lever M. The downward movement of the rack P moves 
the lever M in the direction indicated by the arrow in the drawing No. 3, and by 
means of the connecting-rod K a longitudinal movement is imparted to the sliding 
bar F. The direction of the motion is reversed on the next swivel pick by the 
upward movement of the rack P. The mechanism can be readily adapted to the 
formation of the embroidery type of figure in which the swivel weft is floated on 
both sides of the cloth, as it is only necessary for the circles to be rotated in the 
reverse direction on the ground picks while the carrying frame is raised clear of 
the shed. 

An interesting method of traversing the carrying frame horizontally is illustrated 
in the drawings Nos. 4 and 5. Two cords Q from separate jacquard hooks are 
respectively attached to two levers R and S, the former of which is fulcrumed 
at R^ and the latter at S^ The levers are provided with studs on which are pivoted 
pendant hooks T, which are retained in engagement with the opposite sides of a 
peg wheel U by means of a small spring. The wheel U is fixed on the end of a shaft 
V which passes freely through a slot formed in the sword W. The shaft V is in the 
form of a worm for about one-half of its length, and this portion gears with the 
boss X of an arm Y which is connected by means of a stud Z with the vertical 
rod J. By suitably perforating the cards the shaft V may be rotat<ed in either 
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direction at anj interval through the medium of the levers R and S, the pendant 
hooks T, and the peg wheel U. According to the direction in which the shaft V 
is turned, the rod J (which is fulcrumed at J*) is moved to the left ot to the right 
at its upper end, and through the rod I a similar horizontal movement is transmitted 
to the carrying frame. The distance that the frame is moved at each lift of a harness 
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cord varies chiefly according to the pitch of the worm on the shaft V, whiph is 
generally arranged to impart a movement ranging from ^g to ^ Inch. 

The chief advantage of this method of traversing the carrying frame is that 
it enables inclined figures to he formed which extend over a greater space than 
the width of the recesses in which the warp threads are raised. An illustration 
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of the form of figure referred to is given in the diagram No. 6 in Fig. 380, in which 
the bracketed spaces between the vertical lines represent the width of the recesses. 
Each step of the vertical lines represents a horizontal movement of the carrying 
frame produced by one lift of a harness cord, and it will be seen that the space 
between the lines show a slight clearance over the width of the figure in every 
part. The design is arranged to coincide with the pitch of the circles shown in the 
drawing No. 1, the width of the repeat being equal to the space occupied by two 
circles. Each figure is represented as being formed by a separate shuttle, in which 
case, although all the circles will be rotated at the same time, the swivel yam will 
be withdrawn from alternate shuttles only. The frame may, however, be traversed, 
as shown by the dotted lines, so that the same shuttles may be employed to form 
intermediate figures. 

The diameter of the circles may be varied from I to 4 inches and upwards, 
and the horizontal space between the figures is generally rather less than half the 
pitch of the circles. As compared with the rack-and-pinion motion, in which the 
shuttles are moved longitudinally through the shed, the circular type gives greater 
scope for figuring, as the swivel spots can be formed with less space between ; 
but there is the disadvantage that only one deck of shuttles can be employed. 
In both systems the swivel weft is withdrawn through the holes in the front of 
the shuttles, and an important factor, which is conmion to all types of swivels, 
is the proper tensioning of the weft so that the formation of curls at the sides of 
the figures will be avoided. A length of yam is withdrawn from each shuttle every 
time the carrying frame is raised above the level of the shed, but by means of a 
spiral spring (placed on the spindle) upon which the spool exerts pressure as it 
revolves, the slack yam is rewound on the spool as the frame descends. The spring 
is capable of rewinding a length of several inches, and there is, therefore, always 
a certain amount of tension on the yam. 



CHAPTER XVI 
WEFT PILE FABRICS 

Formation of Weft Pile. Plain Velveteens — ^Tabby or Plain-back Veiveteena — Length of the 
Pile — Density of the Pile— -Changing the Density of the Pile — Fastness of the Pile — 
Twill-back Velveteens — Designs which simplify the Cutting Operation. Corded Velveteens 
— Corded Velveteen Cutting — Corded Velveteens from Plain Velveteen Weaves — Parti- 
culars of Weft Pile Fabrics. Weft Plushes. Figured Weft Pile Fabrics— Figvaed Velveteens 
— Figured Cords. Imitation Weft Pile Fabrics. 

In pile or plush fabrics a proportion of the threads — ^termed pile threads — ^project 
from a foundation texture and form a nap or pile on the surface. In some classes 
of the cloths the pile threads are cut and the surface of the cloth is then composed, 
where the pile is formed, of the free ends of the fibres which, in many eases, gives 
an appearance closely resembling fur. In other plush fabrics the pile threads 
are not cut, and the pile surface then consists of small loops or curls. The pile 
threads may be introduced as weft forming weft pile fabrics, in which the pile 
is invariably cut, or as warp forming warp pile fabrics, in some of which all the 
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pile is cut, and in others all looped ; while in certain textures a combination of cut 
and looped pile is produced. 

Fomutloa of Weft Pile,— Weft pile cloths are composed of only one series 
of warp threads, but the weft threads, so far as regards the system of interlacing, 
are in two series, namely, ground and pile. The ground picks interweave frequently 
with the warp so as to form a firm foundation, while the pile picks float somewhat 
loosely on the surface, and subsequently form, the pile or nap. 



Fig. 381. 

The textures are produced in the loom in the same manner as ordinary fabrics, 
and after weaving appear similar except that the surface of the cloth is densely 
crowded with the floating picks of weft which are to be cut to form the pile. The 
cloths on the underside show a plain rib or fine twill effect, according to the kind 
of ground weave that is employed. The appearance of a cloth in both the cut 
and the uncut condition is lepresented in the lower portion of Fig. 381. The dark 
sections show where the pile has been cut. but the light sections are uncut, and 
the latt«r indicate how the whole face of the cloth appears before the cutting opera- 
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tion. The example does oot illustrate the usual appearance of a weft pile texture, 
as in this instance the idea has been tu 
produce a variation from the ordinan- 
type of cloth by forming stripes of pile ^ 
inch wide with equal uncut spaces be- 
tween. The upper portion of Fig. 361 
represents the appearance of the under 
side of the cloth, the foundation weave 
being the l-and-2 twill. 

The formation of the pile is a part 
of the finishing process in which the 
floating pile picks are cut by means 
of a specially shaped knife— provided 
with a guide — which is run lengthwisi' 
of the cloth on its surface. The form of 
a cutting instrument ia illustrated in 
Fig. 382, in which a front elevation i? 
shown at P, an end view of the rear 
portion at S, and a plan of the cuttinR 
end at B. The dimensions indicated on 
the diagrams correspond with an ex- 
ample, but the size is varied according 
to requirements. 
04 The knife A is a steel rod which, for 

^ the greater part of its length, is about 
■^ } inch square. The rear extremity is 
roi^hly pointed in order to facilitate its 
insertion iu a removable wooden handle 

B, which haa a circular hole bored 
throughout its length. The rear end of 
the knife is packed with cotton waste 
or other material in order to make it 
fit tightly within the circular hole, and 
it is pushed a greater or less distance 
within the handle in order to vary the 
length of the instrument. The handle is 
adjustably attached to a piece of wood 

C, which rests on the cloth and laise.s 
the rear end of the knife so that it is 
i-etained at a suitable angle during the 
operation of cutting. Usually the rest 
C is placed at the rear of the handle B, 
but if required it can be attached nearer 
the centre. 

Towards the cutting end the knife 
is tapered, and for about 3 inches front 
the extremity it is made in the form 
of a narrow flat blade with a very sharp 
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upper edge. The keenness of the blade is maintained by frequent grinding. 
This end of the knife is inserted in a removable metal sheath D, which terminates 
in a very fine point and acts as a guide. The upper edge of the blade rises 
above the edges of the sheath, and the object of the latter is to steady the thin 
blade, to guide it along the proper course, and to pass with its point under the 
floating picks and bring them into contact with the cutting edge. 

Previous to the cutting operation the pile side of the cloth is passed in contact 
with the upper surface of a roller which revolves partly immersed in slaked lime 
contained in a suitable receptacle. A thin coating of lime paste is applied to the 
surface of the cloth, which is then dried by being passed in contact with hot cylinders. 
Subsequently, the cloth is further stiffened by the application of a coating of flour 
paste to the under side, and dr3dng again follows. The purpose of the second 
application is to fix the pile weft threads in the cloth so that they will not be pulled 
out as the operation of cutting proceeds. 

A length of the prepared cloth is stretched very tightly in a frame, and the 
operative runs the knife over its surface in the direction of the length. The finely 
pointed guide passes under the pile floats which are in line with its movement, 
and brings them into position for being cut by the blade. Successive traverses 
of the knife are made until the length under treatment is completed ; then this 
portion is wound upon a beam and the next length of cloth operated upon. The 
process is repeated throughout the length of the piece. The cutting may be per- 
formed on short or long frames, the former taking from 1^ to 2 yards of cloth at 
a time, and the latter 9 or 10 yards. 

The accurate joining of the cutting courses is a very important matter, as 
a defect will show at these places in the finished cloth if there is any\ irregularity. 
For this reason the long frame system is usually considered the better, because 
there are fewer places where the defect can occur. In the short frame system 
the operative cuts one cloth at a time, but in cutting long lengths two cloths, in 
adjacent frames, are treated. The operative walks between the two frames and 
cuts a course in one cloth while passing in one direction and a course in the other 
cloth on his return. The process is very tedious as from 700 to 1,000 longitudinal 
strokes of the knife may require to be made at each length in cutting across 
a width of 24 inches of cloth. 

On the completion of the cutting operation the stiflening substances previously 
applied are removed by scouring, and the cloth is then dried. If any holes have 
been made during the cutting they are repaired by sewing the sides together with 
a fine needle. A wire is then laid on the cloth in line with the place, and a thread, 
sinoiilar to the weft, is stitched into the foimdation and wrapped round and round 
the wire. After the withdrawal of the wire the loops are cut and the free ends 
evened by means of fine scissors. 

A process of brushing follows the drpng in which the pile surface is operated 
upon by flat brushes which work across the piece in opposite directions, and then 
by ciicular brushes. Afterwards superfluous fibre is removed by cropping or 
singeing; in the latter process the pile surface is passed lightly in contact with 
hot plates. In a good quality of cloth brushing and singeing may be repeated 
several times. After the singeing, the cloth is a brown or eciu colour, and if 
required to be dyed a light shade it is bleached. 

In the dyeing process, the cloth is first treated in the ordinary mannei, so that 
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the foundation will be the proper shade, but in order to get a rich bloom in the pile 
this is followed by a process which more resembles printing. The pile side of the 
cloth is passed in contact with the upper edge of a finely engraved roller which 
revolves partly immersed in the dye solution. The amount carried up by the 
roller is regulated by a doctor knife. The colour is transferred to the pile, and 
as the cloth passes forward it is acted upon by revolving brushes which spread 
the dye over the surface. After drpng, brushing again follows, and in some cases, 
the cloth is also briskly rubbed by hand with an emery covered piece of wood. 

The fabrics are usually classified as plain velveteen and corded velveteen 
which are mostly made of cotton yams. When the pile is very long, however, 
the term weft plush is used, and in this type the pile is frequently developed in 
woollen or worsted yarns. 

PLAIN VELVETEENS 

This class of velveteen has a perfectly uniform surface, the foundation texture 
being entirely covered by a short pile in which the projecting fibres are of equal 
length. In constructing designs for the fabrics the chief points to note are : — 
(1) The weaves that are used for the ground and pile respectively; and (2) the 
ratio of pile picks to ground picks. These factors, together with the ends and 
picks per inch of the cloth, influence the length, density, and fastness of the pile. 

The foundation weaves mostly used are plain, l-and-2 twill, and 2-and-2 
twill, the last weave being employed for very heavy structures. The interlacing 
of the pile is almost invariably based either on the plain weave, a simple twill, 
a sateen, or a sateen derivative. The pile and ground picks may be arranged in 
any reasonable proportion, but generally a particular ratio is most suitable for 
a given weave. 

Tabby or Plain-back Velveteens.— Examples A, B, C, D, and E in Fig. 383 
Are designs for standard velveteens, with the plain foundation weave. The latter 
is represented by the crosses, and the base weaves for the pile interlacings are 
shown at the left of the plans. In each design the number of pile picks to each 
ground pick is equal to the number of picks in the repeat of the pile base weave. 
This is a convenient ratio, but other proportions of pile to ground picks are quite 
oasily arranged in the same weave. 

A distinct feature to be noted in the designs is that the pile base weaves are 
indicated only on alternate ends ; thus each plan is on twice as many ends as 
the base weave. Design A is arranged two pile picks to one ground pick, and 
the pile weave is based on the plain weave which yields a weft float of three. In 
A finely set cloth the pile from this design is short and poor, but if there are not 
many ends per inch, a fairly good result is obtained. 

In design B, the pile weave is based on the l-and-2 twill which yields a weft 
float of five, and there are three pile picks to each ground pick. This design produces 
A fine and rich effect, and is very extensively employed. Designs C and D are 
•each arranged four pile picks to one ground pick, but whereas in design C the 
pile interlacing is based on the l-and-3 twill, in design D it is based on the 4-8ateen 
weave. Both of these yield a float of seven, and produce exactly similar results 
in the finished cloth. Design E is arranged five pile to one ground, and the base 
if or the pile interlacing is l-and-4 sateen, which gives a float of nine. 
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In order to produce a dense pile, a very large number of picks per inch are 
required to be inserted, the number varying from about 300 in 40's cotton weft 
for the design B in Fig. 383 to about 500 in 60's weft for the design E. There are 
two reasons why it is possible to insert such a large number of picks. First, the 
warp is beld under great tension, and the ends lie almost straight in the cloth, 
which causes the picks to do most of the bending. This results in the foundation 
texture being formed on the weft rib principle, hence a comparatively large number 
of ground picks can be inserted. Second, the system in which the pile interlacing 
is arranged enables the pile picks to be beaten over one another, so that each row 
occupies not more than the space of one ground pick. Also, in the plain-back 
structures, all the pile picks go into the same shed as the first ground pick, but 
are in the opposite shed to the second ground pick. Therefore, so far as regards 
the apace occupied by the picks, the structural effect of each design A to E 
in F^;. 383, is somewhat as represented 
at F — that is, the total number of 
picks in the repeat of each design go 
into the space of four picks, of which 
three are in the same shed. 

The diagrams given in Fig. 384, 
in which design 6 is similar to the 
plan B in Fig. 383, will enable various 
features of the velveteen structures to 
be noted. The flat view given at H, 
which corresponds with G, will serve 
to show somewhat how the pile picks 
crowd over each other in the cloth. 
This, however, is only a convenient 
representation of the structure, as in 
the actual fabric the ground picks are 
entirely concealed by the floating pile 
picks. 

The purpose of binding in the pile 
picks only by the alternate ends (lettered 
A in H, Kg. 384) is to enable the cutting to be more easily and more quickly accom- 
plished. This will be understood from an examination of the crosa -sectional drawing 
given at I in Fig. 384, which represents how the picks 2, 3, 4, and 5 in the plan 
G interweave. Each pile float stands out furthest from the foundation cloth at 
its centre, and the guide of the cutting knife is so adjusted that only those floats 
are engaged whose centres are in line with the longitudinal movement of the knife. 
The method of binding the pile picks causes the centres of the floats (indicated 
by the arrows above i^agram I) to occur only on alternate ends, therefore, only 
half as many longitudinal traverses of \he knife are required as would be the case 
if the pile picks were bound in by every end. 

An important feature, moreover, is that the alternate binding causes 
regular courses or races to be formed in the foundation texture, which are 
readily followed by the knife guide. The latter is so fine and flexible that when 
once its point is insert-ed in a race it will not readily leave it even though 
the operative's hand has a zig-zag movement along the surface of the cloth. 



Fig. 383. 
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Arrows are indicated below the designs in Fig. 383 to show where the cutting 
races occur. 

After the cutting process, the twist runs out of the free ends of the weft threads 
which then project vertically from the foundation in the form of tufts of fibres, 
in the manner represented at J in Fig. 384. Each repeat of the pile weave produces 
one horizontal row of tufts, and in the plans A to E in Fig. 383 a complete row 
of tufta is formed to each ground pick. 

Length of ttie Pile. — The length of the pile varies according to the ends per 

inch of the cloth and the number of ends over which the pile weft floats. 

An increased length of pile is obtained either by reducii^ the ends per inch 

or by increasing the number of ends over which the pile weft passes ; and 

conversely, a decreased length 

results from increasing the ends 

per inch or from reducing the pile 

float. With the same number 

of ends per inch the designs A, 

B, C or D, and B in Fig. 383 

give successively an increased 

length of pile. For example, 

with 72 ends per inch in the 

cloth the approximate lengths 

j^ are respectively ^'^ inch, jr\ 

^ inch, ^'y inch, and ^'^ inch. The 

length of pile produced by the 

design A, with 30 ends per inch. 

* is about the same as is produced 

by the plans C and D with 72 

ends per inch. 

Density ot the nie.— The 
density of the pile varies accord- 
ing to the thickness of the weft, 
the length of the pile, and the 
number of tufts in a given space. 
An increase in the thickness of 
the weft tends to make the pile 
coarser, but other things being 
equal the density is increased. 
A long pile causes the surface of the cloth to be better covered, and thus gives 
a denser appearance and handle than a short pile. The greater the length of 
the pile is, however, the fewer are the number of tufts formed by each pile 
pick, and with the same number of pile picks per inch, an increase in density, 
due to increased length, will be counteracted by a reduction in the number 
of tufts. It is, therefore, customary for an increase in the length of the 
pile weft float to be accompanied by an increase in the number of pile picks 
per inch. 

In each of the plans in Fig. 383, the same number of tufts per square inch 
will result by employing the same number of ground picks per inch. Assuming 
that the warp is 2/60'8 cotton with 72 ends per inch, and the weft is SO's cotton. 
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80 groand picks pet inch will be suitable, which will give the following number 
of pile picks and total picks per inch for the designs. 

Design A. — 160 pile picks and 240 total picks per inch. 
Design B. — 240 pile picks and 320 total picks per inch. 
Defligns C and D. — 320 pile picks and 400 total picks per incb. 
Design E. — 400 pile picks and 480 total picks per inch. 
Comparisons of tbe number of tufts in diSeient structures can be made bjr 
means of the following formula, which give the numbei of tufts to the square inch : — 
Ends per inch X pile picks per inch 
Ends in repeat of pOe weave 
For example, with the foregoing particulars, the design B will produce — 

72 X 240 „ ^„^ ^ 

— r = 2,880 tufts per square inch. 

It will be found in the same manner that the other designs with the particulars 
indicated will give exactly 
the same number of tufts to 
the square inch. 

Chaiqjiig Uie Densl^ of 
UW Pile.— There are diSerent 
ways of changing the density 
of the pile, and in the same 
design and sett, alterations i^ . 

are frequently made simply 
by varying the number of 
picks per inch, or the thick- 
ness of the weft. In another 
method the design is chained 
in order to obtain a different 
proportion of pile to ground 
picks. This is illustrated in 
Fig. 386 where the design K 
has tbe same base weave as B 
in Fig. 383, but there are six 
pile picks, instead of three, ** 

to each ground pick. L and 
M are similar to C in Fig. 
383 except that they have 
six and live pile picks re- 
spectively instead of four to 
each ground pick. In the 
same manner the designs N 

and correspond with D, P 

but have respectively five Fig. 386. 

and three pile picks to each 

}!Tound pick ; while the design P is sunilar to E except that there are four instead 
of five pile picks to each ground pick. 
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The pile is most evenly distributed when, between each pair of ground picks. 
every binding end holds the same number of tufts, as shown at K in Fig. 385. 
When the modified arrangement makes it necessary for the pile weave to be extended 
over two or more repeats of the ground weave, a sateen base is better for the pile 
interlacing than a twill base. The reason for this will be understood from a com- 
parison of the plans M and N, both of which are arranged on a 4-thread base with 
five pile to one ground pick. Between each pair of pile picks two tufts occar vn 
one end in the positions where the dots connect the full squares. In the pkn M 
on account of the pile interlacing being based on a twiU weave, these positions 
run in twill order, which may result in a slight twilled effect appearing in the finbhed 
cloth. In N, however, the positions occur in sateen order, because a sateen pile 
base weave is employed, and the liability of twill lines being formed is avoided. 
Also, in the designs O and P, between each pair of ground picks, there is one end 
on which there are no tufts, and if these positions were to run in twill order there 
would be a similar liability of twill lines being formed in the cloth. This may 
be avoided by using a sateen base for the pile interlacing, as shown in the two 
examples. 

In changing the proportion of pile picks to ground picks in a design the efiect 
of the alteration should be considered in relation to the number of picks that it is 
proposed to insert under the new conditions. The alteration' may be for the 
purpose of changing the density of the pUc while retaining exactly the same 
total number of picks per inch as the original structure ; or of changing the 
density while retaining a similar ground structure ; or the idea may be to 
obtain exactly the same density as before, but with a different ground structure. 
The following list shows the result which will occur under the different conditions 
named, assuming that the weave D in Fig. 383 — which has four pile picks to 
one ground pick — is changed to five and three pUe picks respectively to each 
ground pick, as shown at N and O in Fig. 385. The total picks of the original 









I 

I 



^H is. ' 5 






M 






II 

^1 



Renuu-ks. 



Original structure, D 4 to 1 80 : 320 , 400 2,880 Original structure. 



To retain same total I 

picks as original'! , 

structure, . -If) 



To retain same j ^ 
density of pile as-. 



original structure, | ^ 



To retain same I 
groimd texture as- 



original structure, I ^ 



5tol 



5 to 1 



5to 1 



3 to 1 



66 



334 400 3,906 j ^ensitj of pile increased. 

' , Ground t«xture less nrm. 



3 to 1 100 I 300 400 



2 700 ' ^i^B^ty of pile reduced. 
' 4 Ground texture firmer. 



64 320 



3 to 1 106 



320 



384 2 880 ^^^1 pieks reduced. 

' ' Ground texture less firm. 

1 

426 2 880 f'^tal picks increased. 
' Ground texture firmer. 



80 400 480 3.600 D«iaty of pfle incr«ised. 

I Total picks increased. 

80 240 320 2,160 , ^naity of pile reduced. 

Total picks reduced. 
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structure aie taken as 400 per iBch, giving 80 ground and 320 pile picks peT 
inch ; and the tufta per square inch are based on the cloth having 72 ends 
per inch. 

Fastness of the Pile. — A very important feature in these fabrics is the proper 
secaring of the pile to the foundation cloth so that there will be no liability of the 
tufts fraying out. In the examples given in Figs. 383, 384, and 385, the tufts 
are bound in by one end only at a place, and the fastness of the pile is chiefly depen- 
dant upon the pressure of the picks upon one another. It is therefore necessary, 
particularly in the longer piles, for a very large number of picks to be inserted 
io order to keep the pile firm. If it is desired to introduce fewer picks per inch, 
or to make a very long pDe, the necessary firmness can be secured by interweaving 
the pile picks more frequently, making 
what is termed a " fast " or " lashed " 
pile. The examples Q, R, and S, given 
in Fig. 386, respectively show how the 
plans C, D, and E in Fig. 383 may be 
made firmer. The section, shown at T, l^ 

illustrates how the tufts, formed by the 
picks five and six of the design S, are 
bound in. By comparing the designs 
given in Figs. 383 and 386 it will be seen 
that with the same number of ends per 
inch Q and R will each produce the 
same length of pile as B, and S, as C or 5 

D. The firmer interweaving renders it y 

more difficult to insert a large amount 
of weft, and it is generally recognized, 
that in a fast pile the richness of the 
cloth will suffer, but there is the 
advantage that the greater firmness 
gives the cloth better wearing quaUties. — 

A plan for a very thin pile structure Fig 386. 

is given at U in Fig. 386, in which the 

arrangement is two plain ground picks to two "fast" pile picks. The idea in 
this case is for the pile to be developed- -say in black weft — -upon a coloured 
foundation of a tartan character, which will show through the thin pile covering. 
The presence of the pile tends to make the foundation colours appear deeper and 
richer. 

Twill-back Velveteens.— Examples of velveteens with a twill foundation are 
given in Fig. 387, A, B, and having a l-and-2 twill or " Genoa " back, while 
the ground weave of D and E is 2-and-2 twill. A twill foundation weave is looser 
than a plain, and, therefore, not only permits, but, in order to maintain the same 
firmness of pile, requires a large number of ground picks to be inserted. Hence, 
with the same ratio of pile to ground picks, more pile picks can be put in and a 
denser pile formed. Also, a cloth with a twill ground is softer and more flexible 
than a similar cloth with plain ground ; the latter ground, when very heavily 
wefted, tending to make the cloth handle somewhat hard and stiff. 

In A, B, and C in Fig. 38''. the pile weave is based on l-and-2 twill which. 
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as before, is marked on altercate ends ; the pile picka are arranged in the proportion 
respectively of two, three, and four to each ground pick. The l-and-2 twill founda- 
tion weave of these designs is invariably made with the weft float on the under 
side of the cloth. This provides a better surface than a warp twill back for binding 
in the pile picks and covering them on the underside. Also, the S-and-l weft surface 
is suitable for the application of a raised or flannelette finish to the back if such 
is required. 

It may be noted that A in 
Fig. 387 is the standard design for 
the moleskin class of fabric, which 
is usually made in coarse cotton 
yams. This is not a pile fabric, as 
the floating picks are not cut but 
remain in the condition they are 
after weaving. The cloth is very 
strong and leathery, and is emi- 
nently suitable for workmen's 
clothing which is subjected to very 
hard wear. 

A 2-and-2 twill foundation 
weave enables a very large number 
of ground picks to be readily in- 
serted, and is therefore used for 
the heaviest and densest velveteens. 
In the design D, Fig. 387, the pile 
weave is based upon l-and-3 twill, and there are four pile picks to each ground 
pick, while in E, a six-thread sateen pile base weave is employed with the pile 
made fast, and there aie three pile picks to each ground pick. 

Designs which KmpU^ the CuMng Operation.— The designs given in Fig. 388 
illustrate a method ot arranging the pile interlacing that is sometimes employed 
with the object of reducing the 
time occupied in the pile cutting. 
In F, G, and H, the pile base 
weaves are indicated only on every 
third end, therefore, only one-third 
as many longitudinal traverses of 
the cutting knife are required, as 
there are ends in the width of the 
cloth to be cut over. Compared 
with the examples in which the 
binding of the pile picks occurs on 
alternate ends, the number of cut- 
ting races is reduced by one-third. 
The distribution of the pile, how- 



Fig, ; 



Fig, 388- 



ever, is not bo perfect, and the surface of the cloth has a coarser appearance. 
I in Fig. 388 shows a fast pile effect in which the pile interlacing is based on 
a l-and-2 twill weave doubled ; and as indicated by the arrows below the design, 
the cutting races occur only on every fourth end. 
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CORDED VELVETEENS 

In these structures the pile picks are bound in, at intervals, in a straight 
line. The cutting knife is run right up the centre ot the space between the pile 
binding points, with the result that the tufts of fibres project from the foundation 
in the form of cords or ribs running lengthwise of the fabric. An illustration of a 
cloth is given in Fig, 389, which shows in the upper and lower portions respectively, 
the appearance of a corduroy before and after the operation of cutting. 

The finer classes of cords, such as are used for chUdren's clothing and drcsB 
fabrics, are largely niade 
in fine yams with a plain 
back. The corduroys, used 
for men's clothing, are 
made stronger and heavier, 
and a twill foundation 
weave is mostly employed. 
In the heavier cloths thicker 
weft is used, and conse- 
quently fewer pile picks to 
each ground pick are neces- 
sary, usually not more than 
two being employed. 

In the simplest cord 
designs, the pile picks are 
bound in in plain order on 
two consecutive ends, J, 
K, L, and M in Fig. 390 
are examples with a plain 
back which, in the same 
sett, yield successively an 
increased width of cord. 
Thus, with 72 ends per inch 
in the finished cloth the 
number of cords per inch 
will be J-12, K-9, L-7, and 
M-6, Designs may be con- 
structed to produce other 
widths of cords simply by 

varying the space between Fig. 389. 

the binding ends. 

The plain binding weave of the pile picks may be reversed in alternate cords, 
as shown at J, in which case the design extends over the width of two cords, and 
each pile pick forms alternately a long and a short float. On the other hand, the 
pile binding may be the same in each cord, as shown at K, and in this case all the 
pile floats are equal. The result is practically the same whichever method of binding 
is adopted, because the floats are cut as nearly as possible in the middle of the 
space between the pile binding points ; consequently, in either case, one side 
of each tnft is longer than the other side. The difference in the lengths causes 
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the ribs to have a rounded formation, as the long side of the tiifta forms the centre, 
and the ahoit aide the outer parts of the cords. This is illustrated by the drawing 
given at N in Fig. 390, which shows on the left how the picks of the plan K interlace. 
while on the right the appearance of the cord, after the cutting, ia represented. 
The arrows indicate the position of the cutting races. Similar efiects are produced 
by the designs L and M, but here there are three and four pile picks respectively 
to each ground pick. 

Examples of cords with a l-and-2 twill back are given at and P in Fig. 390. 
and with a 2-and-2 twill back at Q, R, and S. These are arranged two pile picks 
to each ground pick, and in producing very heavy structures they are woven with 
comparatively few ends per inch, the number varying from about 28 to 36. 




Fig. 390. 

The cords, produced by the design in Fig. 390, are only three ends widp, 
and both sides of the tufts are of equal length ; therefore, the ribs are not rounded. 
and a poor and bare structure results. P is similar to J except for the difference 
in the ground weave, the pile floats being of different sizes, and the complete design 
extending over the width of two cords. Q is similarly arranged, but in R and 
S (which are used for specially heavy and wide cords), alternate pile picks aro 
interwoven more frequently with the object of producing greater variety in the 
length of the tufts, and so cause the rounded foimation oi the ribs to be mure 
pronounced. 

Corded Velveteen Cutting.—The cutting of cord designs, by hand, is much 
more readily accomplished than in the case of plain velveteens, as only one traverse 
of the knife is required for each cord. In the lower classes of cords the cutting 
operation is now largely facilitated by the aid of machinery, of which there are 
two chief types. In one method, which is the simpler, the two ends of a piece 
are sewn together and the cloth is passed rapidly under tension through a machine 
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during which a cord is cut the full length except for a few inches at either 
end. The knife ia siniUai to the kind used in hand cutting, and at each complete 
passage of the cloth the machine is stopped while the guide is inserted in the 
next cord. The cloth makes as many passages through the machine as there 
are cords to be cut. 

In the second type of machine all the cords are cut at the same time by means 
of circular knives, one to each cord, placed upon a revolving shaft. E^ch knife 
rotates within a slot formed in a guide, the pointed end of which is inserted under 
the pile floats in the 
centre of a cord. By 
means of tension rollers 
the cloth is drawn forward 
horizontally towards the 
knives, but at about the 
point of contact with the 

latter, it is taken down- iJ34i»j4i I34i 
ward over the edge of a " 

transverse bar. The float- 
ing pile picks are brought 
by the guides into the 
path of the revolving 
knives and are cut, while 

the cloth passes down- , . . ■ , , . ■ 

ward and is either wound g 

on a beam or is plaited nn np 

dov,n. ■'" "" 

Corded Velveteens 
from Plain Velveteen 
Weaves. — In addition to 
the corded velveteens in 
which the rib formation 
is due to the pile picks 
being bound in in a 
straight line, as shown in 
Fig. 390, cord effects are 
now largely made by 
band-cutting from plain 

velveteen weaves. In the A 

latter system tufts are Fig. 391, 

produced of different 

lengths, so as to form rounded cords, simply by the way in which the. 
pile is cut. The width of the cords is not determined by the repeat of the pile 
weave, and in the same weave different widths of cords may be formed. It is 
customary, in this system, for the cutting to be performed at two operations: 
first on a short frame, and then on a long frame. Different forms of knives are 
used, the blade being supported vertica,!ly in cutting certain races, and at an 
angle in cutting other races. A simple example, to illustrate the principle., is 
given in Fig. 391, in which A shows an ordinary plain-back velveteen weave 
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repeating on eight ends. Corresponding sections through the warp are given 
at B, C, and D, which represent in stages how the pile picks are cat. The 
interlacing of the four picks that constitute a repeat of the pile weave, is indicated 
at B, the warp threads in which are shown connected by lines with the corresponding 
vertical spaces of the plan A. The arrows lettered E indicate the position of the 
first series of cuts which, in the example, occur at intervals of twelve ends. These 
cuts are made on the short frame system throughout the length of the piece, with 
the bhide supported verticaUy, and care is taken in starting that the races are 
the proper distance apart to give the required width of cord. All the floating pile 
picks, which are in line with the stroke of the knife (three out of every four), are 
severed, and the free ends then assume the position represented by the dotted 
lines in B, three different lengths of pile being formed. 

After this portion of the cutting has been effected, the cloth is taken to a long 
frame, and a second series of cuts is made with the blades supported at an angle, 
as indicated by the arrows F in the drawing C. Then a third series of cuts is 
made with the blade inclined in the opposite direction, as shown by the arrows G. 
In each race one pick in every repeat of the pile weave is severed, and the free 
ends assume the positions shown by the dotted lines in C. The final series of cuts 
is made in the positions shown by the arrows in the drawing D, and the blade 
in this case is held vertically. 

The numbers below C and D indicate the order in which the pile picks are 
insetted, and by comparing the drawings, noting the order in which the cuts are 
made, the gradual evolution of a corded pile effect horn a plain velveteen weave 
will be understood. This system of cutting is more costly than the cutting of proper 
corduroy, but for ladies* and children's wear it has the advantage that the cloth 
is softer and more flexible. The two t3^pes of cord may be readily distinguished 
by the feel of the cloth. 

Particulais off Weft Pile Fabrics.— The weaving particulars, of a number of 
the foregoing examples, are given in the accompanying table, and in order that 
comparisons may be made the width in the reed for 24 inches grey, the calculated 
grey weight of 100 yards of cloth, 24 inches wide, and the approximate number of 
tufts to the square inch in the finished cloth are stated. The particulars of A, 
Fig. 387, are suitable for a moleskin fabric. 

A feature to be noted is the great shrinkage in width from the reed to 
the cloth, which varies from about 12 J per cent, in the lighter velveteens to 
20 per cent, in the heavy cords. There is very great tension put on the 
warp (a positive shedding motion is mostly used), and the shrinkage in length 
is very slight. For this reason all the warp is usually brought from one waip 
beam, although some of the ends are much more frequently intersected with the 
weft than others. 

In any design the weight of the cloth can be varied extremely by varying 
the ends per inch and the thickness of the weft. Reducing the sett of the warp 
enables more weft to be put in, and the excessive weight of the heavy cords is 
obtained by employing a loose foundation weave with few ends per inch. A very 
good quality of cotton is required for the warp, because of the great strain put 
upon it, and in the best cloths the finest fibied cottons are used for the weft. The 
finer the fibres are, the more are required in forming a given size of thread, and 
the more are contained in each pile tuft. 
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i 

Design. 

1 


Counts of 
cotion warp. 


Counts of 
cotton weft 


Ends per inch 
in reed. 


Ends per inch 
in cloth. 


Ground picks 
per inch. 


File picks per 
inch. 


Total picks per 
inch. 


Length of warp 
100 yards cloth. 


Width in reed 
for 24 in. grey. 


Calculation 

weight of 100 

yds. 24 In. wide. 


Tufts per 
square inch. 


B, Kg. 383,. 


2/608 


408 


72 


81 


76 i 226 


300 


104 


27* 


32 Ibe. 


3,200 


C and D, Fig. 383, 


2/708 


608 


72 


83 


88 352 

1 


440 


103 


271 


31 lbs. 


3,700 


i E, Fig. 383, 


2/808 


70s 


76 


88 


90 460 


540 


103 


28 


32 Ibe. 


4,800 


1 A, Fig. 387, 

1 


2/208 


168 


38 


44 


80 160 

1 


240 


102i 


28 


63 Ibe. 


4,600 


B. Fig. 387, 


2/808 


708 


72 

1 


84 


108 


324 


432 


102t 


' 28 


26-7 lbs. 


4,600 


C, Fig. 387, 


2/708 


608 


72 


84 


104 416 

1 


620 


102^ 


28 


36-8 lbs. 


6,900 

1 


L, Fig. 390, 


2/608 


50s 


72 


87 


92 276 


368 


104 


29 


34 lbs. 


2,360 


0, Fig. 390, 


2/168 


228 


28 


34 


90 180 


270 


: 102i 


1 29 


54-7 lbs. 


1,040 


P, Fig. 390. 


2/208 


188 


30 


37 


140 


280 


420 


i 1021 


291 


82-7 lbs. 


1,760 


1 Q, Fig. 390, 


2/188 


188 


32 
! 32 


39 


170 340 

1 


510 


1021 


* 291 


112 ]be. 


1,680 


R, Fig. 390, 


2/168 


18s 


40 


144 ^ 288 


432 


I 102i 


30 

1 


100 lbs. 

1 


980 



WEFT PLUSHES 

The designs for these fabrics are constirueted on exactly the same principle 
as plain velveteens, but the pile floats are longer and more firmly bound in, while 
the cloths are frequently very heavy. In the plan A in Fig. 392, the pile interlacing 
is based on a 4-sateen weave, and there are four pile picks to each ground pick. 
With the following particulars a long pile is produced which is developed in mohair 
worsted weft : — Warp, 2/30*s cotton, 44 ends per inch ; weft, 1 pick 20 skeins 
woollen, 2 picks 8*s mohair, 144 picks per inch. This design is used for weft pile 
Astrakhan structures, the mohair weft, previous to weaving, being boiled while 
wound round a spindle or twisted tightly in the hank. This treatment causes 
the mohair when slack to curl up, hence after the pile-cutting operation, the free 
ends of the tufts form curls on the surface, and give the cloth the characteristic 
Astrakhan appearance. 

In the plain-back velveteen structures previously given, all the pile picks 
go into the same shed as one ground pick, and in the opposite shed to the other 
ground pick. This causes a slight irregularity in the lower picked cloths, which, 
however, is quite imperceptible in the finer fabiics when finished. In some of the 
long and coarse weft pile structures, the irregularity is got over in the manner 
illustrated by the design B in Fig. 392, in which the plain ground texture is modified, 
so that each group of two pile picks is in the same shed as the preceding ground 
pick, and in the opposite shed to the ground pick that follows. Suitable weaving 
particulars for the design are : — Warp, 2/32's cotton, 50 ends per inch ; weft, 
1 pick 26 skeins woollen, 2 picks 16's mohair, 150 picks per inch. 

The design C in Fig. 392 is arranged two ground to one pile pick, and the pile 
interlacing is based on an irregular 8-sateen weave. This design is used for a heavy 
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type of weft plush termed " dogskin," in which a long mohair pile is developed 
with the following weaving particulars : — Warp, 2/24's cotton, 40 ends per inch ; 
weft, 2 picks, 2/20's cotton, 1 pick, 3's mohair, 60 picks per inch. 

In the design D in Pig. 392 the pile interlacing is based on a 5-sateen weave, 
and to each ground pick there are two pile picks. One pile pick, however, has 
a longer float than the other, so that two different lengths of pile are formed in. 



Fig. 392. 

the cloth. Variety of effect can also be obtained by having the pile picks aiternatelv 

in different colours or difierent materials. The following are suitable weaving 
particulars :~Warp, 2/40*8 cotton, 48 ends per inch ; weft, 1 pick 24's cotton, 
1 pick 28's mohair (shade 1), 1 pick 28's mohair (shade 2), 216 picks per inch. 

The design E in Fig. 392 illustrates an effective method of developing the 
pile in different materials of colours. The pile interlacing is based on an irr^ular 
8-sateen weave, but the binding of the odd pile picks, shown by the full squares, 
occurs on one-half of the plan, while that of the even pile picks, repreaeiit«d by 
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the dots, occurs on the other half. By arranging the pile picks alternately in 
different colours or materials, stripes of pile are formed on the aurfftce. 

The design F in Fig. 392 shows the arrangement of a reveraihle weft plush,, 
a structure that is sometimeB used for carriage rugs. The cloth has a plain 
centre, and the pile binding places are arranged in 6-sateen order on both sides. 
The following weaving particulars are suitable i— Warp, 2/30's cotton, 48 ends 
per inch ; weft, I pick 30 skeins woollen, 2 picks 12's mohair (face), 1 pick 30 skeins 
kvoollen, 2 picks 12's mohair (back), 144 picks per inch. The pile on the back 
may be developed in a different colour from that on the face. 

FIGURED WEFT PILE FABRICS 

Plain woven velveteen cloths are sometimes figured by printing or embossing 
in the manner described in reference to warp pile textures (p. 405), In true weft 
pile figuring the ground of - ■ . 

the design is produced by 
throwing the pile picks to 
the back of the cloth, so 
that the foundation showu 
on the surface and forms 
a background to the figure. 
The ground is bare and dull 
in appearance compared 
with the pile surface, and 
for this reason, and in order 
to make the best use of the 
large quantity of weft that 
is put into the cloth, the 
most suitable designs arc 
those in which the pile 
figure is massive, and covers 
nearly the whole of the face 
of the fabric. 

Figured Velveteens. — 
Fig. 393 represents a figured 
velveteen fabric in which 
the design is typical of the 
kind that is mostly em- 
ployed ; it will be seen 
that the ground is shown 

chiefly in order to separate Fi|t. 393. 

the parts of the ornament. 

Practically any velveteen weave can be used for the figure, but in the ground the 
structure is varied according to the method in which the pile weft is prevented 
from showing on the surface. There are two chief methods of disposing of the 
surplus weft in the ground :— (1) It is bound in on the underside in the same manner 
as on the face. (2) It is floated loosely on the back of the foundation texture, and 
after the cutting operation is brushed away as waste. In the latter method, if 
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very long floats are formed on the underside, sometimes a series of extra ends 
is. introduced which interweave only with the pile picks on the back. A coarse 
cloth is thus formed on the underside, which, after tJie cutting operation, is pulled 
away leaving the ground clear of the pile weft. 

The velveteen weaves that aie chiefly used for the pile flgure are given at 
A and in Fig. 394. If the pile picks are bound in on the back, corresponding 
methods of interlacing, as shown at B and D respecdvely, are employed in the 

ground, but the pile binding 
points are placed in difierent 
relative positions to the face 
binding points. 

In drafting a design upon 
point-paper, the pattern may 
be drawn and painted out in 
full from the original motive ; 
but on account of the great 
preponderance in number of 
the picks over the ends it is 
advisable to adopt a method 
which will simplify the work. 
In one method the design 
is first drafted to a reduced 
scale, as shown at E in Pig. 
394, in which each vertical 
space represents an end, and 
each horizontal space a ground 
pick and as many pile picks 
as are inserted to each ground 
pick. This proportion is con- 
venient for the subsequent 
process of drafting, and it 
enables suitable design paper 
for the reduced plan to be 
readily selected, as the counts 
of the paper is in the same 
F ratio as the ends are to the 

Fig, 394, ground picks per unit space. 

Thus, assuming that the pile 
weave given at A is employed, and the cloth in the finished state contains 80 
ends and 320 picks per inch, the counts of the design paper is in the proportion 
of 80 to {320 -^ 4) = 8 X 8. As the figure nearly covers the surface of the 
cloth it is convenient to paint the ground of the design, as shown at E 
in Fig. 394. 

The complete card-cutting plan is constructed from the reduced de^gn in 
the method illustrated at F in Pig. 394, in which the figure is formed in the weave 
given at A, and the ground in that shown at B. Elach horizontal space of E cor- 
responds to three spaces of F, the ground picks not being included in F, because 
they are all plain, and can be cut independently of the design. 
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Figured velveteens are more difficult to cut than plain velveteens on account 
of the liability of the knife guide leaving the races between the separate patts 
of the figure. It has been found by experiment that the best results, as regards 
the pile cutting, are secured, first, by painting the outer edges of the ground portions 
on the bound ends ; and, second, by making each pile weft float pass over at least 
five ends at the edges oE the figure. It will be seen in E, Fig. 394, that thr. edges 
of the ground effect are indicated on the odd ends which are shown hound in the 
plan F, while the outline steps in pairs of ends. The crosses in F illustrate the 
method of taking out all pile floats of less 
than five at the e<^es of the figure. The 
marks in the plan F are cut. 

The method of indicating a design, 
shown at F, may be employed when the 
pile weft is not bound in in the ground, 
except that no binding marks are indicated 
in the ground portion of the design. It 
has to be taken into account, however, 
that the removal of the surplus weft from 
the underside causes a half tuft formed by 
each pile pick to be drawn away on both 
aides of every portion of figure. The latter 
method, as compared with the former, 
therefore increases the ground space, and ^ 

if care is not taken in indicating the cutting 
marks of a design, a narrow portion of 
figure may be eliminated. In order to 
preserve the full mass of the figure, instead 

of throwing all the small floats to the back, , 

as shown by the crosses in F, the three 
floats may be extended to floats of five on 
the surface by taking out marks in the M 

ground. Kg. 396- 

Figured Cords. — Any standard cord 
weave may be employed as the basis of the structure in producing a figured 
velveteen cord, but as it is necessary for the outline of the figure to fit with 
the vertical cord lines, more elaborate ornamentation can be produced in narrow 
than in broad cord effects. In any case the steppy character of the lines makes 
it necessary for the designs to be simple and massive, and, as a general rule, the 
styles are limited to simple geometrical figures. The ground effect is produced 
by floating the pile weft on the back between the binding ends, but there is the 
exception that in check patterns the horizontal lines can be formed simply by 
discontinuing the pile weave and inserting the required number of ground picks 
consecutively. 

In the plan shown in Fig. 395 the solid marks illustrate the formation of ground 
lines in a corded velveteen structure, the vertical series of marks indicating the 
usual way in which the pile picks are thrown to the back in 'forming the ground 
of an effect, and the horizontal series, the method of producing a horizontal line 
of ground in a corded check. 
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IMITATION OF WEFT PILE FABRICS 

A fonn of weft curl pile is produced by combining a shrinking with a non- 
shrinking weft, and submitting the cloth to very great contraction in the finishing 
processes. Woollen and mohair wefts may be used, inserted one or two picks 
of each alternately, and a cotton warp. The woollen weft is interwoven in perfectly 
plain order with the warp, while the mohair weft is interwoven in plain order for 
A number of threads, and is then floated loosely on the surface. The method is 
illustrated by the plan given at H in Fig. 395, in which the dots represent the woollen 
picks, and the solid marks the mohair picks. The cloth is heavily milled, and 
shrinks excessively in width, but the mohair floats do not contract, and are, therefore, 
caused to fonn loops or curls on the surface. 

In another form of imitation weft pile a fabric is produced with a fibrous surface 
which, to some extent, iresembles various skin and plush textures. The cloth is 
woven with cotton warp, and a weft that consists of a mixture of cow's or calf's 
hair and a low quality of wool. The weave is usually an ordinary four- or five- 
thread weft-sateen, but sometimes a reversible weft-face weave (as shown in 
^ig. 7, p. 8) is used in order that the cloth will be the same on both sides. The 
pile effect is produced in the finishing operation by submitting the cloth to very 
severe processes of milling and raising. In the dyed or printed condition the 
fabrics are used for such purposes as curtains, upholsteries, and carriage rugs. 



CHAPTER XVII 
TURKISH TOWELLING FABRICS 

Formation of the Pile — Turkish Towelling Weaves — Methods of Drafting and Denting — Terry 
Motions. Terry OmameTUation — Stripe and Check Dobby Patterns — Figured Terry Pile 
Fabrics — Mixed Colour Effects. 

The Turkish towelling structure forms a class of warp pile — termed " terry " 
pile — in which certain warp threads form loops or curls on the face of the cloth. 
Only one kind of weft may be used, but two series of warp threads, placed on 
separate beams, are necessary for the production of the cloths — viz., ground threads 
and pile threads. The former produce with the weft a foundation tejcture from 
which the loops, formed by the pile threads, project. 

The distinguishing feature of this class of pile, as compared with true warp 
pile, is that the looped structure is produced, not by the aid of wires, but by employ- 
ing a special reed motion and warp easing arrangement which enable the loops 
to be formed on the upper or lower, or both upper and lower, surface of the cloth. 
Turkish towels may be made in either linen or cotton yarns, and in cotton yarns 
the structure is applied, in addition to towels, to such fabrics as counterpanes, 
mats, dressing gowns, and toiletings. The principle has also been employed in 
the manufacture of cheap mantle cloths in which the pile is developed in yarns 
made from wool. 

Formation of the Pile— In forming the looped pile without the aid of wires, 
many different kinds of terry motions are used, but in every C€we the object is 
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to cause two succeeding picks of weft to be left a short distance from the fell of 
the cloth, and then to beat up these two picks along with the following pick. 

In Fig. 396 a longitudinal cross-section of a double-face plain pile fabric is 
given, which shows the weft threads in relation to the ground and pile warp threads. 
The dotted vertical lines R R, S S, and T T divide the picks 1, 2, and 3 into repeating 
groups of three, line T T indicating the position of the fell of the cloth. On the 
right of the diagram, a group of three picks, which compose a repeat, is represented 
previous to being beaten up to the fell of the cloth. The ground threads G, G^ 
and the face and back pile threads F and B are shown connected by lines with 
the respective spaces in the corresponding weave design given at P. In weaving 
the cloth the ground warp beam, carrying the threads G and G^, is heavily tensioned, 
so that these threads are held tight all the time. The picks 1 and 2 are first woven 
into the proper sheds, but are not beaten fully up to the fell of the cloth by the 
slay at the time of insertion in their sheds ; but when the pick No. 3 is inserted 
the parts are so operated that the three picks are driven together into the cloth 




Fig. 396. 

at the fell T T. During the beating up of the third pick the pile warp threads 
F and B are either given in slack, or are placed under very slight tension. 

The picks 1 and 2 are in the same shed made by the tight ground threads 
G and G^, which, therefore, ofEer no obstruction to the two picks being driven 
forward at the same time with the third pick. The pile threads F and B, on the 
other hand, change from one side of the cloth to the other between the picks 1 
and 2, and they are, therefore, gripped at the point of contact with the two picks. 
As the three picks are beaten up this point of contact is moved forward to the 
fell of the cloth, with the result that the slack pile warp threads are drawn forward, 
thus forming two horizontal rows of loops, one projecting from the upper and 
the other from the lower surface of the cloth in the manner represented in Fig. 396. 

In order to produce the loops on the three picks during the insertion of which 
the terry motion is in operation, the pile and ground threads must be interwoven 
with the weft in the exact order represented in Fig. 396. The three-pick terry 
Btructure is employed most extensively, but sometimes four, five, and even six 
picks are inserted in making each horizontal row of loops. The interweaving of 
the threads, on the subsequent picks, is, however, of little consequence so long 
as the cloth has the necessary firmness, and a natural connection is made with 
the weave of the three picks particularly referred to. 
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Tiifkbh TowcOiilg Weaves. — ^A number of standard designs for producing 
the fabrics are given in Fig. 397. These designs have been grouped so that com- 
parisons can be readily made. The dots in the designs represent the interlacings 
of the ground warp threads ; the full squares show the interweaving of the face 
pile threads, and the crosses of the back pile threads. Designs A, B, C, D, and 
E form the loops uniformly on the face side of the cloth only, whereas the remaining 
designs are for producing a pile surface on both ades of the doth. In the designs 
A, B, C, D, and E, the warp threads are arranged 1 ground, 1 face pile, and 
in F, 6, H, I, J, and K, 1 ground, 1 face pile, 1 ground, 1 back pile. The designs 
L, M, N, O, P, and Q produce corresponding effects to the designs F to K 
respectively, but they are arranged 1 ground, 1 face pile, 1 back pile, 1 ground. 
In each design A to E in Fig. 397, there is a pile thread on the surface to each 

ground thread, but in the remaining 
designs F to Q, the proportion is one 
pile thread on each side of the cloth 
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to two ground threads. The sin^e-face 
pile cloths can, however, be made with 
one pile to two ground by leaving out 
the last thread in each of the designs A 
to E. The plans A, F, and L are for 
producing the pile effect on three picks ; 
B, G, and M on four picks; C, H, N, 
D, I, O, J, and P on five picks ; and £, 
K, and Q on six picks. 

The five-pick effects, C, H, and N, 
are respectively similar to D, I, and O, 
except that the pile threads interweave 
more frequently in the latter three, while 
J and P show a further modification in 
which the face pile threads interweave 
more frequently than those which form 
the back pile. Less weft yam can be 
introduced into the cloth with the more 
firmly interwoven designs, and at the 
same time the resulting structure is stronger and more durable. 

In the six-pick effects £, E, and Q, the ends interlace with the picks in exactly 
the same manner as in A, F, and L respectively, but in producing the loops at 
every six picks, the weft is beaten up to the fell of the cloth on four picks in succes- 
sion. This structure, which is known as the ** Osman," is much firmer than the 
three-pick terry, on account of the greater number of intersections that are made 
for each horizontal row of loops ; and with finer yarns and more picks per inch, 
the cloth is made very strong and durable. 

Every plan in Fig. 397 is constructed for the first and second picks to remain 
back from the edge of the cloth when they are first inserted, and for the reed 
to beat up firmly on the third and subsequent picks in the repeat. A comparison 
of the designs will show that in each case the interweaving of the respective threads 
is exactly the same on the picks 1, 2, and 3, and corresponds with the order of 
interlacing illustrated in Fig. 396. Thus, on the picks 1 and 2, the odd ground 
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threads are raised and the even ground threads depressed, while on the third 
pick they are in the reverse positions. The face pile threads are itaised on the 
picks I and 3, and depressed on the second pick; the back pile threads being 
operated in the reverse order. 

Methods of Drafting and Denting, — In drawing in the two warps for weaving, 
the pile threads are drawn on two healds at the front, and the ground threads 
(if the looped formation is to be continuous) on two healds at the back, as shown 
at R in Fig. 397 for the 1 ground, 1 pile order of airangement, and as indicated 
at S for the 2-and-2 order. When, however, the cloths are made in short lengths 
with a cross-border at each end, the drafts given at T and U are frequently employed. 
This arrangement enables a weave with a weft float over seven warp threads to 
be obtained by the alternate lifting of the third and fifth heald, the remaining 
healds being left down in forming the float on the face, and lifted in forming the 
float on the reverse side, as shown respectively at V and W. In dobby shedding 
specially crammed and coloured cross-over effects (headings) can be readily formed 
in the borders in this manner. 

Usually two threads are placed in each split of the reed, and in the 1 ground, 
1 pile order, one of each series is placed in the same split, as shown above R in 
Fig. 397. In the 2 ground, 2 pile order, however, two ends of the same series are 
placed together, as shown above S. The two arrangements produce practically 
identical results, but the 2-and-2 structure has the advantage that by reeding 
as described, the threads in each split work opposite to each other, and at the 
same time the pile and ground threads, which on some picks work alike, are 
separated by the wires of the reed, so that a clear shed is more readily obtained. 

The loom particulars of a good quality of cotton terry cloth are as follows : — 

Pile warp, two ply 2/20's ; ground warp, 2/18's ; weft, 16*8 ; ends per inch, 
50 ; picks per inch, 58. 500 yards of pile warp and 102 yards of ground warp 
are required for producing 100 yards of terry. The shrinkage in width is about 
12 per cent. In cheaper cloths the weft may be 20*8, and the picks 36 per inch 
and upwards ; the pile warp 16's and the ground warp 14's ; 300 yards and upwards 
Of pile warp for 100 yards of cloth. The ground ends are usually rather thicker 
than the pile ends. For a soft cloth the pile yarns should be soft spun, and for 
a crisp handle, moderately hard spun ; but the feel of the texture varies according 
to the depth of the pile loops, a deep pile handling softer than a short pile. The 
depth of the pile is determined by the distance that the two picks are left away 
from the fell of the cloth, which is usually about | inch. 

Teny Motions. — Different systems have 'been devised to enable two successive 
picks of weft to be left back from the edge of the cloth at will. In one method, 
in which a fast reed is employed, the going part is moved forward for a shorter 
distance on the two " loose " picks ; while in another fast reed type, movable 
front and back rails are provided, which enable the edge of the cloth to be traversed, 
when required, in advance of the stroke of the reed for the necessary distance. 
In the system which meets with the greatest favour, however, a loose reed is used 
which is caused to move backwardly at the bottom, the upper edge of the reed 
acting as the fulcrum. 

An end view in partial cross-section of this type of terry motion (as made by 
Messrs. Butterworth & Dickinson, Ltd., Burnley) is given in Fig. 398, in which 
the mechanism is under the control of a dobbv or jacquard. However, in weaving 
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cloths in which the looped formation is continuous, the principle may also be adapted 
to cam shedding. The parts of the reed motion are indicated in solid lines and 
the framewoTk of the loom in dotted lines. A front view of the upper part of the 
mechanism is shown in Fig. 398, A. 

The position of the reed S, during the beating up, is governed by the shedding 
mechanism through a cord A, which is attached to a lever B fulciumed on a bracket 




Fig. 39S. 

C. If the reed is required to be held firmly, the cord A is not lifted, and then th.e 
action of the spring D causes the rear end o£ the lever B to be raised. The cord 
E, which is connected to this end of the lever B and which passes around two guide 
pulleys F, draws upon the rear extremity of a cam G centred at T, and raises the 
curved portion of the cam to the position shown in solid lines. Then, as the going 
part moves forward, an anti-friction bowl H (carried at the end of a lever I which 
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is hilcTumed at V on a bracket attached to a sword U) passes below without touching 
the cam G, and the lever K, to which the link J is connected, occupies its normal 
position. The lever K is fixed to the stop-rod L, as are also the lever M (which 
presses against the lower edge of the reed) and the duck-bill N. In beating up 
the weft this duck-biU engages the underside of the heater 0, and the reed is held 
firmly in the usual manner. 

When the reed is required to fall back on the first two picks, the cord A is 
raised which lowers the rear end of the lever B. . This action releases a sufficient 
length of the cord E to allow the curved portion of the cam G to fall by its own 
weight to the position indicated by the dotted and shaded lines. Then, as the 
sword U moves forward, the bowl H comes in contact with and rises on the face 
of the cam G. By means of the link J, this upward motion is transmitted to the 
lever K, which partially rotates the stop-rod L. The forward end of the duck-bill 
N, therefore, rises above the heater 0, while the upper end of the lever M falls 
back, with the result that the lower edge of the reed moves backwardly, and the 
pick of weft is left a short distance from the fell of the cloth. 

The extent of the backward movement of the reed may be regulated by moving 
the ends of the link J nearer to or further from the extremities of the levers I and 
K. Projections P and Q are used for the purpose of limiting the movement of the 
cam G. One or more springs R may be inserted in the length of the cord E in order 
to take up any excess movement of the shedding mechanism. 

It is usually convenient to place a large quantity of yam on the pile warp 
beam in order to compensate for its rapid delivery. This beam is supported by 
brackets at a considerable height above the line of the shed. During the production 
of the terry effect the pile warp is lightly tensioned, as shown in Fig. 398, by means 
of adjustable weight 1, but provision is made for increasing the tension whenever 
the looped formation is required to be discontinued. Thus, when the cord 2 is 
raised by the shedding mechanism the other extremity of the lever 3, to which the 
cord 4 is attached, is depressed; therefore, the beam-lever 6, to which the opposite end 
of the cord 4 is connected, is lowered, and additional weight is put on the pile warp 
beam. In the case of a towel with a border at each end, the cord 2 is left down 
while the terry centre is being woven, and the action of the spring 6 causes the 
beam-lever 5 to be raised, the additional weight thus being taken ofi. During 
the formation of the borders, however, in which the pile warp requires to be practi- 
cally as heavily tensioned as the ground warp, the cord 2 is raised and the beam- 
lever 5 lowered all the time to produce the extra tension necessary. 

TERRY ORNAMENTATION 

When simple terry weaves are used, such as those given in Fig. 397, the only 
possible form of ornamentation consists of introducing coloured pile threads to 
form stripes, but if the loops are formed on both sides of the cloth one side may 
be coloured independently of the other. In producing more elaborate ornamenta- 
tion the pile yarns are caused to form loops first on one side and then on the other 
side of the cloth in the manner represented in Fig. 399. This system may be 
employed either with one or two series of pile threads, and styles be produced 
ranging from simple checks to complex figures. The principle of ornamentation, 
in which certain pile threads form loops while others lie straight in the cloth, cannot 
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be employed, eince all the pile yarn a brought from one warp beam, and it is, there- 
fore, necessary foi all the threads to form either pile or ground simultaneously. 

When only one series of pile threads is used the pattern is due to the pile 
threads forming loops on the face and back in turn, so that alternate sections 
of pile and ground are produced on both sides of the cloth. In Fig. 399, diagram 
A illustrates this method of interlacing, while the weave design which forms the 
loops on the face is given at B, and on the back at C. In this system of 
ornamentation colours may be introduced either in the pile or in the foundation 
threads. 

In Fig. 399 diagram D shows how the pile yams interchange from face to 
back when two series are employed. In this case both sides of the cloth are 
covered by the loops, but one series of threads is differently coloured from the 
other series, so that alternate sections in diSerent colours are formed. With 
the weave £, the loops are formed by the dark threads on the face and by the 
light threads on the back ; and with the weave 
F they are formed by the light threads on the 
face, and the dark threads on the back. 

SMpe and Check Dobby Pattenw.— With dobby 
shedding simple reversible designs are obtained 
usually of a check character, and an example is 
•liven in Fig. 400, which shows an effect produced 
by a single series of pile threads, on the principle 
illustrated at A in Fig. 399. In this case, however, 
the threads are arranged in the order of 2 ground, 
2 pile. The motive design of the cloth is shown 

divided into sections in Fig. 401. Sections G form ^^,_,^^ , ,^ ,.-,.. . 
pile on the face and ground on the back, and G H « 

sections H form ground on the face and pile on Fig. 401. 

the back. The drawing-in draft is shown at I and 

the lifting plan at J. In producing a given size of check, each section is repeated 
the required number of times. 

Fig. 402 shows a check pattern produced in two series of pile yarns, on the 
principle illustrated at D in Fig. 399. There is also a continuous stripe eflect at 
each side of the check pattern. One series of pile threads is differently coloured 
from the other series, and in the corresponding design and draft given in Fig. 403. 
the black squares represent red pile while the crosses indicate white pile. Section K 
shows the weave used in producing the continuous stripe, while sections L and 
form red loops on the face and white loops on the back, and sections M and N form 
white loops on the face and red loops on the back. The change of effect between 
sections L and M, and also between N and 0, is due to a change in the weave. In 
the sections L and N, however, and also in sections M and 0, the weave is exactly 
the same, the change of efiect in this case being due to a change in the order of 
colouring. Thus, as indicated by the black squares and crosses respectively, the 
pile yams in sections L and M are arranged I red, I white, and in N and 0, 1 white, 
I red, two white pile tfireads coming together in the centre. The drawing-in draft 
is shown at P — three healds being used for the ground threads, and the lifting plan 
at Q. 

The lower portion of E^g. 402 shows a cross-border, the bulk of which is formed 
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bv continuing the centre weave with the terry motion out of action, but there 



ng.4Hn. 

B also a heading produced by floating thick picks over seven thread?. The weavr 
design foi the thick picks is shown at R 
in Fig. 403, the lifting plan being indi- 
cated at S. Three picks float on the face 
and then three on the back, in order that 
the border will be reversible simQar to 
the centre. 

An interesting modification of tho 
latter style of check pattern consists of 
separating the rectangular spaces from 
each other by narrow lines of ground. 
the longitudinal lines being formed )>v 
bringing about 6 oi 8 threads conse- 
cutively from the ground warp beam, 
while the transverse lines are obtained 
by throwing the terry motion out of 
R S action for about 6 picks. This system 

Fig. 403. of forming checks can also be emplo^<^ 
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when the pile threads are all of one colour, and when no interchange is made 
from one side of the cloth to the other. 

F^ure4 Teny Pile Fabrics. — A representation of a figured teny pile texture, 
taken from the comer of a bath mat, is given in Fig. 404. The example is simply 
an extension of the principle (illustrated at D, E, and P in Fig. 399 and in Figs. 



Fig. 404. 

402 and 403), in which two series of differently coloured pile threads are interchanged. 
In the fabric represented a figure in white terry pile is formed on a blue terry ground 
on one side of the cloth, and a blue terry figure on a, white terry ground on the 
other side. The warp threads are arranged in the cloth in the order of 1 ground, 
1 white pile, 1 ground, 1 blue pile, and the structure is a three-pick terry. 

From an examination of the plans E and F in Fig. 399, and L and M, or N 
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and in Fig. 403, which represent opposite effects produced by two series of pile 
threads, it will be seen that one pile thread of each pair works exactly opposite 
to the other thread, while the ground thieada are operated in the same i-eguJar 
Older whichever thread is on the surface. A convenient system of shedding for 
iigured fabrics, therefore, consists of an inverted. book jacquard and harness arrange- 



Fig. 406 

ment (as represented in Fig. 18C, p. 161) combined with two or three healds placed 
behind the harness. 

With the mount described a figure is simply painted solid, as represented in 
Fig, 405, which corresponds with a portion of the design shown in Fig. 404. Each 
vertical space of the plan represents a pile thread of each colour, and each horizontal 
space a transverse row of loops or three picks. The cloth contains 56 warp threads 
per inch including the ground threads, and 58 picks per inch, There are, therefore. 
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14 pile threads of each colour per inch, and 19J horizontal rows of loops per inch, 
so that for an 8-row jacquard the proper counts of design paper is 8 X 11, as shown 
in Fig. 405. 

If the colour of warp that is required to form the figure is controlled by the 
hooka that are normally over the lifting knives in an inverted hook jacquard, 
three cards are cut from each horizontal space of the design shown in Fig. 405, 
as follows : — First card, cut the marks ; second card, cut the blanks ; third card, 
cut the marks. The eectiopal plans given in Fig. 406 correspond with a portion 
on 12 vertical and 16 horizontal spaces indicated by the bi'acket below the des^ 
in Fig. 405. The plan A shows the weave of the pile threads produced by the jacquard, 
the solid marks repiesenting the lifts that are cut on the cards, and the crosses 
the opposite lifts that are formed by the inverted hooks. The weave of the ground 



Fig. 40fl. 

threads, represented by the dots, is also included in the plan B, which thus shows 
the complete structure of the cloth. The horizontal marks at the side of A divide 
the picks into groups of three, on the last of which the reed is held firm in beating 
up. The odd pile threads form loops on the surface where the sobd marks pre- 
dominate in the plans A and B, and the even pile thieads where the crosses 
predominate. 

The system of designing, illustrated in Fig. 405, is suitable to employ for the 
class of figured terry cloths in which there is only one series of pile threads. In 
this case on one side a figure is formed in pile upon a ground of Ihe foundation 
cloth, while on the other side the foundation forms the figure and the pile the giound. 
The principle is illustrated by the examples shown at A, B, and C in Fig. 399, and 
in Figs. 400 and 401. An ordinary form of jacquard and harness combined with 
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be«lds mftj be emploved, but the iavertod hook arrangement, preTioiuly described, 
can be adapted to the pmpooe by casting ont the hameas coida that aie contit4led 
by the inverted hooks. The card-cutting particohirs are as before. 

Miet CokMir EReete.— In a further development of the Turkish towelling 
Btructare, which is apphed to fancr household fabrics, snch as antimacassars, 
mats, etc., white and two colours of pile warp are emploved, and a design composed 
of four eSecto is produced. For instance, assuming that the pile threads are arranged 
1 white, 1 pink, 1 white, and 1 green, the ground may ]fe foimed in white pQe loops 
and the figure by mixtures of pmk and green, white and pink, and white and green 
loopa in the different sections of the design. There are really four series of pile 
threads in the cloth, two of which are on the surface and two on the back in every 
part. 

A gnitable shedding arrangement consists of a combination of healds with 
^ a jacquard and hainess that is 

divided into four sections, as 
illustrated in the diagiam given 
at A in Fig. 407. The first 
and third sections are allotted 
to the white pile threads of 
which there are two series, and 
the second and fourth sections 
to the pink and green threads 
respectively. The ground warp 
is drawn on two healds at the 
rear of the harness, and it will 
be seen that there are two pile 
threads, one of which is white 
and the other coloured, to each 
ground threp d. 

The system of mounting 
B C D C enables the four series of pile 

f 407 threads to be separately con- 

trolled by the cards, so that 
the difierent effects formed in the cloth can be indicated solid on the design 
paper, as represented at B, C, D, and E in Fig. 407. Each vertical space in 
the plan corresponds to four pile ends, and each horizontal space to a group of 
picks, in this case four as the structure is a four-pick terry. The plans B, 
C, D, and E are shown connected by lines with the corresponding complete 
weaves, and the vertical spaces in the latter coincide with the ends in the 
draft A to which they are joined. The basis of the structure is similar to that 
illustrated by the plan G in Fig. 397, except that the ground ends interweave in 
3-and-I order in G, and in 2-and-2 order in the weaves given in Fig. 407. 

The plan B in Fig. 407 represents the pink and green pile threads on the 
surface, and all the white pile threads on the back ; C, white and pink on the 
surface and white and green on the hack ; D, white and green on the surface and 
white and pink on the hack ; and E, all the white on. the surface and pink and 
green on the back. The card-cutting particulars are as follows : — First, third, 
and fourth cards of each group of four — cut C and E on the first white section. 
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B and C on the pink section, D and E on the second white section, and B and D on 
the green section. Second card — cut B and D on the first white section, D and 
and E on the pink section, B and C on the second white section, and C and E on 
the green section. 



CHAPTER XVIII 
WARP PILE FABRICS 

Formation of Warp Pile — Form of the Pile Wires — Structure of Warp Pile. Plain Warp Pile 
Fabrics — All the Pile over each Wire — Two Picks to each Wire — Three Picks to each 
Wire — ^Fast Warp Pile Designing — Method of Heald Drafting — ^Four Picks to each Wire 
— One-half the Pile over each Wire — Backed and Double Foundation Cloths — ^Warp 
Pile Astrakhan Textures — Reversible Warp Pile Structures — Double Plush Weaving 
— Ornamentation of Plain Warp Pile Fabrics. Stripe and Check Designs. 

Formation of Warp Pile. — ^In the manufacture of true warp pile structures only 
one kind of weft is essential, but two series of warp threads, separately tensioned, 
are required — viz., ground threads and pile threads ; the former produce with 
the weft a foundation texture from which the pile threads project. The cloths 
are of two kinds — viz., looped pile, to which the terms terry, boucle, or frise are 
applied ; and cut pile, which is termed velvet. The " Turkish towelling " structure 
represents a class of looped or terry pile which, as previously shown, is conveniently 
and economically produced by means of a special reed motion and warp-easing 
arrangement. In the better classes of warp pile textures, however, such as dress 
and mantle fabrics, hangings, chair coverings, Brussels and Wilton carpets, etc., 
the pile is formed with the aid of wires. In this system a wire is inserted, instead 
of a pick of weft, in a special shed on which only those warp threads are raised 
that have to form the pile, the threads thus being looped over the wires. Sub- 
sequently the wires are withdrawn from the cloth, and the pile thieads then project 
from the foundation either in the form of loops (forming uncut or terry pile) or 
in the form of tufts of fibres (forming cut or velvet pile), according to the kind of 
wire that is used. Compared with the terry towelling structure, the pile formed 
on the wire principle is much superior as regards both firmness and regularity ; 
also there is greater scope for producing diversity of design. A cloth may have 
a perfectly uniform surface composed of either terry or cut pile, or the two structures 
may be used in combination, while one or both classes of pile may be used in con- 
junction with other weaves to form stripes, checks, spots, and elaborately figured 
styles. The ornamentation may also include the use of extra warp and weft. The 
looped pile structure, however, is not employed alone to a great extent except 
in the case of Brussels and tapestry pile carpets, in which diversity of colour is 
the predominant feature ; its chief use in other textures is to produce variety 
of pattern in conjunction with cut pile or other effects. 

The materials used vary according to the class of texture and the purpose 
for which the cloth is intended ; mohair, lustre, demi-lustre, and cross-bred worsted, 
woollen spun silk, tussah or wild silk, and artificial silk yarns, are largely used for 
the pile. Cotton, flax, and wool are used for the weft, and cotton, flax, and jute 
for the ground warp. 
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Form of the Pile Wires* — The pile wires vary in shape accoiding to whether 
they are to be inserted and withdrawn by mechanical means or by hand, and also 
according to whether the pile is to be looped or cub. A and B in Fig. 406 represent 
in front elevation and plan respectively the form of a cutting wire which is used 
in power weaving. The body of the wire is nearly rectangular, as shown (on an 
enlarged scale) in the cross-section given at C. One end of the wire is provided 
with a handle which is shaped for the reception of a hook, by means of w^hich it 
is drawn longitudinally out of the cloth. The other end is in the form of a flat 
blade with a very sharp upper edge which cuts the pile threads as the wire is with- 
drawn ; the twist then runs out of the free portions of the threads, so that tufts 
of fibres are formed. Shapes of looping wires are shown at D and G in Fig. 408, 
that are manipulated by power and hand respectively, a handle being provided 
in each case for the same purpose as in the power-cutting wire. If only a short 
looped pile is required the wires may be circular in cross-section as shown at E, 

and in order to prevent 

■v t ^ — ^^^Cn I damage to the reed the 

^ "^0:>^ C extremity opposite to 

B the handle is tapered 

towards the cloth. In 
producing a rather lon<; 
pile the circular form 
is not suitable, because 
the number that can be 
2 r- » ,^ ^^^^^ I inserted per inch is 

^ ^^ ^ H limited ; hence flat wires 

K are employed, as repre- 

,1 sented bv the cross- 

I sections F and H, which 

~ '^—i ^— — — — L vary in thickness ac- 




A c 



a c 




I 





I 



Fig. 408. cording to the number 

required per inch. A 
hand-cutting wire in front elevation, plan, and cross-section respectively is shown 
at I, J, and K ; this wire is a split or double wire except at the ends, where 
the two portions are soldered together. Another form of hand-cutting wire is 
represented in cross-section at L, the wire in this case being solid except that a 
groove is formed in the upper edge. In cutting the pile a sharp blade, projecting 
from the underside of a small instrument termed a trevete, is inserted at one 
end between the wires or in the groove. The form of a trevete, as viewed from 
the side that during cutting is near the reed, is represented at M, and in plan at N. 
The cutting blade is shown at R, and S is a flange which serves to keep the 
instrument in position. Shallow recesses T and U are provided on opposite sides 
of the trevete, where it is giipped by two fingers and the thumb ; it is slid along 
the upper edge of the wire, and cuts the pile threads in its passage by means of 
the blade, after which the wire may be lifted from the surface of the cloth. 

The length of the pile depends on the depth of the wire ; common sizes are 
from ^V ^ i ^^^^ deep, but they vary in sizes of about ^jV inch difference to 1 inch 
deep and upwards. The very deep wires are employed for special fabrics, such 
as that represented in Fig 409, which are made in imitation of long-haired skins. 
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The pile warp during weaving takes up much more lapidiy than the ground 
warp, the difference in length varying according to the depth of the wiicB and 
the frequency in which the pile threads are raised over the wires. In an ordinary 
plain pile structure the pile warp may require to be from five to twelve times the 
length of the ground warp. During weaving, in order that the pile face will not 
be injured, the temples act only on the selvages, and in winding the cloth on to 
the cloth beam the underside is brought in contact with the friction beam. When 
the pile is long, however, the cloth is not wound on to a beam, but is passed 
directly into a box or other 
receptacle. 

Structure of Watp Pile.— 
The diagrams F and G in 
Fig 410, which show sections 
through the weft, represent the 
formation of looped and cut 
pile respectively ; in each case 
the position of the threads 
previous to and after the 
withdrawal of the wires is 
shown. Both examples might 
have been shown as looped, or 
both as cut pile, as the only 
essential difference in the manu- 
facture of the two structures is 
in the form of the wire. (For 
this reason the two kinds of 
pile are considered together in 
the following.) At intervals of 
two, three, or more ground 
picks, a shed is formed in 
which only the threads that 
have to form pile are raised, 
and a wire is inserted which 
is beaten up to the fell of the 
cloth in the same manner as a 

pick of weft. Several wires pi^ 409 

are woven into the cloth be- 
fore one is withdrawn in order that the tension on the pile warp will not cause 
the threads to slip out ; then, as the foremost wire is withdrawn it is placed 
in the following pile shed. The operation is repeated throughout the length of 
the piece, a number of wires — usually not less than four — being constantly 
retained in the cloth. 

The ratio of ground threads to pile threads, and picks to wires, may be 
varied to a considerable extent. In the plain pile structure the foundation weave 
is usuallv very simple, as it is completely concealed on the face side by the pile : 
plain, rib, and hopsack ground weaves are largely employed. In figured styles 
a ground weave may be arranged to suit a given ratio of the threads, or a ratio to. 
suit a given ground weave. 
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In addition to the divisions of looped and cut, or terry and velvet, the plain 
pile structures are technically classified in several waj-s, although they are all 
woven on the same general principle. One system of classification is according 
to the relative proportion of picks to wires, as two-pick, three-pick, four-pick, 
etc. In a second system they are divided into velvets for clothing and velvets for 
upholstery. In a third system the structures in which all the pile threads are over 
each wire are distinguished from those in which only half the pile is over ea<?h 
wire, the term velvet being applied to the former, and plush to the latter. Fourthly, 
the cloths are classified according to whether the pile threads are left down on 
the picks which precede and succeed a wire over which they are raised, or are passed 
over one or more picks next t^j 
the wire. 

In the accompannng ex- 

bK^ amples of plain pile designs the 

shaded squares indicate the posi' 
tions of the pile threads and wire 
sheds ; the full squares show 
where the pile threads are raised 
over the wires, and the crosses 
where they are raised over the 
picks, while the dots indicate the 
weave of the ground threads. In 
order that the examples may be 
P readily analysed, the weave of 

the ground threads is shown separ- 
ately on the left of each design, 
while on the right the complete 
weave, as viewed from the under- 
side of the cloth, is given. In the 
Q latter it is assumed that the cloth 

Fig. 410. is turned over horizontally ; the 

dots show where the ground ends, 
and the full squares where the pile ends fioat on the back ; but oval spaces are 
indicated between the squares to indicate the positions where the pile threads 
are passed over the wires on the right side of the cloth. It is necessary to keep 
in mind that the wires simply form the pile, and though separate warp sheds are 
made for them, they do not enter into the composition of the cloth. 

All the nie over each Wire -Two neks to each Wlre.~The designs A to B 
in Pig. 410 are arranged two picks to one wire, and all the pile threads are over 
each wire. In A and B there is one pile thread to each ground thread ; in the 
former the ground threads form plain weave, and in the latter 2-and-2 warp 
rib. These examples are used only to a limited extent. The designs C, D, and 
E are arranged two ground threads to one pile thread, and the respective ground 
weaves are 2-and-2 hopsack, plain, and 2-and-2 warp lib. In each design A to D 
the pile threads pass under all the picks, but in E they are raised over the pick 
that precedes a wire. The drawings F and G, which respectively correspond with 
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the designs D and E, will enable the two systems of construction to be compared. 
It will be seen that in F the centre of a wire rests over the space between two picks, 
and the pile threads pass under all the picks without interweaving with them. 
In G the wire rests above the pick that precedes the wire shed, and the pile threads 
interweave in plain order with the picks, so that there is less pile warp float on 
the underside of the cloth. This makes the pile less liable to be displaced by friction, 
hence the latter arrangement is more commonly used than the former ; but in 
either system, if the pile is cut, the tufts are very liable to be disturbed or pulled 
out if Action is applied to the underside of the cloth. The plan H, which is a 
modification of E, shows the pile ends raised on the pick that succeeds a wire. 
This method is seldom employed ; it is defective because the wires tend to lie at 
an angle, whereas with the interlacing shown at E they are held firmly in a vertical 
position. 

Three Picks to Each Wire.— The examples I to M in Fig. 411 are arranged 
three picks to one wire, 
and two ground threads to 
one pile thread ; all the 
pile threads are raised over 
each wire. The introduc- 
tion of three picks between 
the wires enables the pile 
ends to be firmly bound 
into the foundation, so 
that a much faster and a 
more solid pile can be 
obtained than when there 
are only two picks to each 
wire (in cases where all 
the pile is brought over 
each wire). This will be 
seen by comparing N in 
Fig. 411 to F and G in 
Fig. 410. The plans I and J are similar, and both correspond with the drawing N ; 
the latter represents the formsCtion of looped pile, but it will be understood 
that the pile may be either looped or cut. The term '* panne " velvet is 
applied to this structure. The difference between I and J is in the position 
of the 2-and-l warp rib ground weave in relation to the pile interlacing. In 
I a pile end and the ground end on the right interlace with the weft in opposite 
order, whereas in J they work alike. In power weaving the wires are almost 
invariably withdrawn from left to right, which has a tendency to draw and 
lay the pile in that direction. This tendency is counteracted by making each 
pile thread cut with the ground thread on the right, hence the system of inter- 
lacing shown at I is more suitable for power wiring, while in forming cut pile that 
indicated at B is appropriate for hand wiring. Suitable weaving particulars are : — 
Pile warp, two-ply 60/2 spun silk ; ground warp, 2/60's cotton ; 72 ends per inch. 
Weft, 2/40's to 2/60's cotton, with from 48 picks and 16 wires per inch, to 90 picks 
and 30 wires per inch. 

The plan K in Fig. 411 is a Lyons velvet in which the pile threads interlace 
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in the same order as in I and J, but in this case the ground weave is based on the 
3-and-l warp twill, which, however, is modified to repeat on six picks by making 
the picks between which a wire is inserted in the same shed. 

In the design L in Fig. 411 the pile threads are not firmly bound in as ther 
are raised on the two picks which precede each wire ; the foundation weave is 
plain. The design M is similar, the pile threads being raised on one pick preceding 
each wire, but the ground weave is 2-and-l warp rib. This system of interlacing 
gives a fuller and loftier pile, and a softer and more pliable handle to the cloth, 
than when the pile is firmly bound in ; and the designs L and M, although lacking 
in firmness, are largely used in the manufacture of very fine and rich silk velvets 
for clothing purposes. 

Fast Warp Pile Designiiig. — The conditions that have to be observed in producing 
a good foundation and a fast pile are illustrated by the examples given in Fig. 412. 
which show the construction of a plain pile weave in stages. The threads are arranged 
three pile to one ground, and there are three picks to each wire ; all the pile is 
brought over each wire. The system of interlacing is similar to that shown at N 
in Fig. 411. At A the positions of the pile threads and wires are indicated lightly, 

as shown by the shaded 
squares, and the lifts of the 
pile threads on the wire sheds 
are marked in, as shown by 
the full squares. At B the 
interlacing of the pile threads 
with the picks is illustrated ; 
they are left down on the 
picks which precede and suc- 
ceed a wire, and are raised 
on the centre pick, as shown 
by the crosses. For power 
weaving, the weave of the ground thread on the right of each pile thread 
is then inserted to cut with the marks of the pile thread. At C a weave ia indicated 
on the remaining ground threads, which .will form a natural connection with the 
marks already inserted ; in order to ensure that an even foundation texture will 
result, the picks between which a wire is inserted should be in the same shed so 
that they will be readily beaten up close together. (It is for this reason that the 
«3-and-l warp twill ground in the design K, Fig. 411, is made to repeat on six picks.) 
On the underside of the cloth, as shown in the plan on the right of C, the pile and 
ground threads form a foundation that is between hopsack and rib. The firmness of 
the foundation should always be considered, and the design D shows an alternative 
scheme of interlacing the ground threads which produces a firmer texture than 
C, as the pile and ground threads together form a 2-and-l warp rib. By following; 
the foregoing rules in constructing a pile weave a reliable structure will be formed 
so far as regards the interlacing of the threads, but many weaves are employed 
in which all the conditions are not present ; and for some velvets, particularly 
those used for clothing purposes, they are not essential. In the two-pick cloths, 
when all the pile threads are over each wire, it is impossible to make the pile fast. 

Method of HeaM Drafting. — In drawing in the warp it is customary to draw 
the pile threads on the front healds, as represented at E in Fig. 412, which shows 
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the draft of the plan C. The anangement of the pile and ground threads largely 
determines the order of denting, as in each split of the reed it is necessary for the 
pile and ground threads to occupy tlie same relative poaition. This is ensured 
by placing each group of pile and ground threads in one split, as indicated at F. 

Four HAs to Each Wife.— The examples G to K in Fig. 413 are arranged 
four picks to one wire, and two 
ground threads to one pile thread, 
vrith all the pile over each wire. 
The four-pick arrangement is not 

so commonly used as the styles I 

\fith two and three picks to each 

wire. The construction of the I 

designs 6 and H will be under- 
stood by comparing them with 

and D in Fig. 412. In G the ' 

ground weave is 2-and-2 warp 
rib, and in H 3-and-l warp rib ; 
in both styles the ground and 
pile threads together form a 
foundation which is between 
hopsack find rib. The design I 
is a modification of H, in which 
the pile threads are firmly bound 
in, and are also raised on the pick which precedes each wire. In J the ground 
threads form 2-and-2 hopsack, and in K plain weave ; the pile threads in the former 
are raised over two picks, and in the latter over three picks preceding each wire, 
this making it impossible to stitch the pile firmly into the foundation. 

The designs L, M, and N in Fig. 414 are also arranged four picks to one wire 
with all the pile over each 
iTire, but in L and M there 
are three ground threads 
to one pile thread, and in 
N four ground to one pile. 
In L the pile and ground 
threads together form a 
2 -and -2 hopsack founda- 
tion, and in M 2-and-2 
twill ; the weave of the 
ground and pile threads 
could also be arranged to 
form a 2-and-2 warp rib, 
or a l-and-3 twill foundation. Such an arrangement, in which the pile inter- 
lacing forms a continuous weave in conjunction with the interlacing of the 
ground threads, is useful for styles in which a pile figure is formed on a simple 
weave ground, or vice versa, as the interweaving of the warp threads with the picks 
is the same throughout the ctoth. The design N is also 2-and-2 twill ground, but 
in this case the pile threads are treated as extras, the stitching places occurring 
between ground warp floats. With this arrangement a pile figure might be formed 
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on 2-and-2 twill ground with the pile threads firmlir bound into the latter, but 
quite invisible from the Eace side of the cloth. 

One-halt the Pile over each Wire. — In the preceding examples all the pile 
threads are over each wire, so that distinct rows of loops or tufts aie formed runoiiig 
in line with the weft. This can be readily seen when a piece of cloth is folded hori- 
zontally. In the examples given in Fig. 415 only half the pile threads are over 
each wire, so that the loops or tufts are arranged alternately, and the foundation 
clotb is more uniformly covered. This type of structure is largely used for upholstery 
fabrics, and also for silk plushes in which a cut pile is formed of greater length 
than is usual. All the pile warp may be brought from the same beam, but the weaving 
is facilitated by using separate slackening bars for the odd and even pile threads. 

The designs A and B in Fig. 415 are alike, except that the former is arranged 
for hand-wiring, and the latter (in which it will be noted that the interweaving 
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of each pile end cuts with the weave of the ground end on the right) for power- 
wiring. In both cases the threads intetweave in the manner represented at C, 
the pile threads passing over the wires in alternate order. The threads in A and 
B are Euranged in the proportion of one ground to one pile, and there are two picks 
to each wire — that is, there are four picks between the wires over which each 
pile thread is raised. The pile threads are firmly stitched into the foundation, 
and each is down on the picks that precede and succeed the wires over which it 
is raised, while the picks between which a wire is inserted are in the same shed. 
The term "' Utrecht velvet " is applied to the structure. The weave of the ground 
threads is 2-and-2 warp rib, but the ground and pile weaves together form a 2-and-2 
hopsack foundation. Suitable weaving particulars are : — Pile warp, 2/32's mohair ; 
ground warp, 2/20's cotton ; 64 threads per inch. Weft, 2/20's cotton ; 64 picks 
and 33 wires per inch. 

The design D in Fig. 415 is also arranged one ground to one pile, and two 
picks to one wire, and the ground weave is 2-and-2 warp rib. In this case, however. 
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the pile threads are not firmly stitched Into the foundation, as each is raised over 
three picks preceding the wire over which it is passed. A very full, soft, and lofty 
pile Tesolte, which, however, readily frays out if friction is applied to the underside 
of the cloth. 

In the designs E and F in Fig. 415 there are two ground threads to each pile 
thread, and two picks to each wire ; the threads interlace in a similar manner 
to the example shown at C. In both E and F the weave of the ground threads 
is 2'and-2 hopsack, which, however, is arranged in different positions in relation 
to the pile interlacing, with the result that the complete foundation weave of E 
is 2-and-2 warp rib, and of F 3-and-2 hopsack ; the former foundation being much 
firmer than the latter. 

The designs G and H in Fig. 415 are arranged three picks to one wire, and 
in each case the pile iJireads are firmly bound in with as little float on the back 
as possible. In G each pile thread is down on the picks that precede and succeed 
the wire over which it is raised, but in H each is raised on the three picks preceding 
the wire. 

Backed and DouUe Foundation 'Cloths. — In fabrics in which the pile threads 
are not firmly stitched in, the liability of the pile being disturbed by friction may 
be almost entirely eliminated 
by making the cloths backed 
or double. Also, in cases where 
the cloth is raised on the under 
side in order to increase its 
softness and warmth, such an 
arrangement is useful, as the 
pile floats on the back are concealed by the additional threads, and are, therefore, 
not acted upon in the raising process. The design I in Fig. 416 shows a modi- 
fication of E in Fig. 415 in which the pile threads are nob firmly bound in ; 
and an additional (backing) warp thread is introduced on each side of each pile 
thread where indicated by the arrows. The additional threads are interwoven as 
shown by the diagonal marks ; on the underside (as shown on the right of I) 
they have a float of three between which the pile threads are woven into the 
foundation and concealed. 

The design J in Fig. 416 shows a double cloth style which is suitable for a 
raised finish on the underside. The face texture exactly corresponds to the design 
B in Fig. 415, but additional warp and weft threads are introduced (where indicated 
by the arrows) which form a cloth with a four-thread weft sateen surface on the 
underside. In the design the full squares represent the pile threads raised over the 
wires, and the crosses the same threads raised over the picks ; the dots show where 
the face ends pass over the face ground picks, the diagonal marks where the backing 
ends pass over the backing picks, the circles where the backing ends pass over 
the face picks in order to stitch the back cloth to the face, and the double vertical 
marks where the ends of the face texture are raised on the backing picks. 

Warp nie Astrakhan Textures. The designs given in Fig. 417 are used for 
warp pile Astrakhan structures, the tv-pical curly appearance of which is enhanced 
by using for the pile warp thick worsted yarn which has been subjected to a boiling 
process while wound round spindles or twitched tightly in the hank. The pile 
threads are usually raised alternately on the wire sheds, and in most cases are 
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Kfted on several picks preceding, as shown at A and B ; but tliey are always firmly 
bound into the foundation. The design C shows a modification in which the pile 
threads are raised over the wires in 4-sateen order. In the design D the odd pile 
threads are raised over all the wires, while the even threads are raised alteruarely ; 
by having the former in finer yam than the latter, and bringing the two series 
from separate beams, difierent heights of pile are obtained. Generally, the Astrakhan 
etructme ie made in looped pile ; the design E shows how both cut and looped 
may be combined in the same cloth, by using one kind of wire on the sheds in which 
the circles are indicated, and the other kind where the full squares are inserted. 

Reversible Warp Pile Structures.— Warp pile cloths that are to be used as 
hangings are sometimes made with a cut pile on both sides. A method of accom- 
plishing this is illustrated at A 
in Fig. 418, and the corresponding 
section given at B, which shows 
how the warp threads interlace. 
Half the pile is over each wire, 
and in this case, after the insertion 
of a wire, an extra pick is intro- 




Fig. 417. Fig. 418. 

duced on which all the ground ends are raised (as shown by the diagonal marks 
in A), and alternate pile ends. In the section B the extra picks are indicated 
below the level of the plain ground threads, while one pile thread is sbowu 
shaded and the other solid in order that the system of interlacing may be readily 
seen. Exact repeats of the weave are indicated by the brackets, the portion 
lettered C representing the cloth previous to, and D following, the withdrawal of 
the wires. After the cloth is woven, the extra picks, which are usually thicker 
than the ground picks, are drawn away from the underside of the cloth ; this 
causes one-half of each double tuft to pass to the reverse side, as shown in the 
section E, where the dotted circles indicate the positions which the extra picks 
previously occupied. 

Double Plush Weaving.— The plans F and H and the corresponding sections 
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G and I in Fig. 418 show two methods of interlacing the threads in " double plush " 

weaving, in which, without the use of wires, two separate cut warp pile fabrics 

are produced at the same time. This system is employed to a considerable extent, 

as the production of a loom is much greater than when wires are used ; but the 

pile is less regular, and a long pile cannot be obtained. Each cloth has a distinct 

series of ground warp and weft threads ; the pile threads are common to both 

cloths, and paw from one 

to the other, as shown on 

the right of G and I. As 

the weaving proceeds the 

pile threads are cut by 

means of a knife which is run 

horizontally between the 

cloths, the pile being formed 

on the lower side of the 

upper cloth, and on the 

upper side of the lower cloth, 

as shown on the left of the 

drawings. In each case the 

brackets indicate exact 

repeats of the weave ; in 

F and G the ground weave 

is plain, and in H and I, 

2-and-l warp rib. In the 

latter each pile tuft is lirmly 

bound into the foundation. 

OnuuiMitUillon ot Ptaln 
Warp Pile Fabrics. — After 
weaving, the plain pile 
structures are ornamented 
in various ways. An imita- 
tion of Astrakhan is ob- 
tained in the plain Utrecht 
structure by tieing the cloth 
tightly with twine while it 
is in a crumpled condition, 
and boiling it in water. 
The pile surface may be 

figured by printing, .or em- Fig. *!•■ 

boased efiecta be produced 

by submitting the cloth to the pressure of engraved rollers. In the latter 
-.nethod the pile, where the figure is required, may be pressed down, while that 
in the ground sections, which stands vertically from the foundation, is partially 
cut away. The flattened pile is then raised, with the result that a distinct pile 
figure is formed. An illustration of this style is given in Fig. 419, in which the 
arrangement of the threads and the system of interlacing correspond with the 
example shown at I in Fig. 416. 

A design may also be produced, as in tapestry pile carpets {see p. 437), by 
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printing — ^previoua to the weaving operation — a figure on the pile yarn in an 
elongated form, the degree of elongation varying according to the amount of 
contraction of the pile threads. 

During manufacture, the plain structures may be ornamented by introducing 
differently coloured pile threads bo that stripes are formed ; while a check appearance 
may be given to the cloth, as shown in the fabric represented in Fig. 420, by after- 
wards pressing down the pile in transverse bars. This is an illustration of a silk plush 
fabric, the structure of which conespcmds to the example given at D in Fig. 415. 
, A variation in the structure may be produced by employing both cutting and 



. Fig. 431). 

looping wires, or by using two different heights of wires ; whilst both systems 
may be employed in conjunction with difEerently coloured pile threads. Thus, in 
the examples A, B, and C in Fig. 421, the differently shaded spaces indicate^ 
horizontally -different forms of wires and — vertically— different colours of pile 
warp. In A and B the full aquarea may represent cut pile in one colour, and 
the circles looped pile in another colour ; or one colour may be developed in a 
longer pile than the other. In C each colour of pile is developed in two wa^-s, as, 
for instance, the full squares may indicate cut pile and the circles looped pile in 
one colour, and the horizontal and vertical strokes cut and looped pile respectivelv 
in the other colour. Stripes of cut and looped pile, in one or more colours, mav 
be produced in the manner shown at D, in which the brackets denote the different 
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sections. The structure in each section corresponds to the example given at I and 
N in Fig. 411. 

Stripe and Check Designs. — A form of ornamentation obtained without having 
recouise to a jacquard machine con- 
sists of combining the pile structure 
with other forms of interlacing in stripe 
and check -form. The design E in 
Fig. 421 is an illustration of a stripe 
composed of pile and 2-and-2 warp 
rib. The pile interlacing corresponds 
with E and 6 in Fig. 410, while the 
rib stripe is simply a continuation of 
the weave of the ground threads, 
and can, therefore, be produced by 
the same healds. Different widths of 
stripes can be obtained by repeating 
the sections enclosed by brackets. 

The design F illustrates the forma- 
tion of alternate squares of pile on 
a warp rib ground, with longitudinal 
spaces of ground between, which may 
be coloured different from the pile 
sections. There are two picks to each 
wire, and the warp is arraqged 1 
worsted ground, 1 worsted pile, and 
1 cotton : the worsted threads work 
in pairs e.vcept on the wire sheds, 
in order to develop the rib formation. 
The rib structure is made more pro- 
nounced by weaving the cotton 
ground threads at greater tension 
than the worsted ground threads, 

and by wefting one pick Rne, one - r 

pick coarse. Four warp beams are Kig. 421. 

necessary — viz., two for the pile 

threads and one each for the worsted and cotton ground threads, while six 
shafts are required, as shown in the draft indicated at G. 
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CHAPTER XIX 
nOURED WARP Pn,E FABRICS 

Figuring with Cut and Lixrptd Pitt. Warp PiU Figuring on Ordinary H'eace Crowuf*— Fil« FiguritiB 
with Extra Threads — Fifuring with Pil« Threads which intarweaTe in the Grouiid — 
Combinktiioas of Pil« and Figured W»fp Rib. Combinations ol PiU and JkmbU Plain 
Ctolh. Combination of Pik and Weft Figure. Looped Pile and Warp Rib Figure on Cut 
Fih Ground. 

FIGURING WITH CUT AND LOOPED PILE 

This type of structure, an illuatration of which ia given in Fig. 422, is largely used 
foT upholstery purposes, the ground warp being composed of cotton or Uuen, the 

weft of cotton, and the pile 
warp of worsted. There is 
only one series of pile threads, 
but each thread forms either 
cut or looped pile contin- 
uously, so that the surface 
ot the foundation is entirely 
covered by the pile — the cut 
and loop structures alter- 
nating according to the form 
of the design. In order to 
provide a suitable background 
to the pile the ground warp 
and weft are generally dyed 
before weaving, whereas the 
pile yam is woven in the grey 
or natural state, and is dyed 
in the piece. Although sub- 
jected to the same dye, there 
is such a difference in the 
reflection of the light from the 
looped and cut pile surfaces 
that one appears quite distinct 
from the other. The looped 
pile, which generally forms 
the figure, reflects the light 
more directly to the eye of 
Fig. 42S. the observer, and appears 

lighter and brighter than the 
cut pile ; the rays of light penetrate more readily in the cut pile sections and 
become saturated with the colour, and when they are reflected they are dispersed 
in all directions by the innumerable points of the fibres, so that the colour 
appears deep and rich. 
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The structure ol the cloth, shown in Fig. 422, corresponds to the example 
given at B and C in Fig. 415, except that both a cutting and a looping ^ire are 
introduced after the insertion of each pair of ground picks. The following are 
soitable weaving particulars : — PUe warp, 
2/30's worsted ; ground warp, 22's 1 
32 pile and 32 ground ends per i 
weft, 15's cotton ; 64 picks, 32 cui 
and 32 looping wires per inch ; dep 
wires, ^ inch. The pile warp re^ 
to be from five to six times as loi 
the ground warp. As shown in the 
given at A in Fig. 423, the ground 
are operated by healds placed bi 
the harness ; the latter, on which 
the pile ends are drawn, is placed 
as near the fell of the cloth as pos- 
sible. A convenient method of 
indicating a design is illustrated at 
B in Tig. 423, which shows a porti 
the effect given in Fig. 422. Each vertical 
space in B represents a pile thread, and 
each horizontal space, four sheds— viz., 
two sheds for the ground picks, one 
shed for a cutting wire, and one shed 
for a looping wire. The counts of the 
design paper is, therefore, based upon 
the proportioD of pile threads per inch 
to wires of each kind per inch, or with 
the foregoing particulars as 32 : 32 — 
8x8 design paper. 

The figure ie indicated lightly in 
colour on the design paper ; then plain 
weave is inserted on both the figure 
and the ground, the marks lepreaenting 
the lifts of the pile threads. Different 
marks, however, are used for the respec- 
tive sections ; thus, in B the full squares 
lepieaent lifts on the cutting wire sheds, 
and the dots lifts on the looping wire 
sheds. It is generally sufficient to insert 
the plain weave at the edge's of the figure, 
as shown in the upper portion of B. It 

is an advantage to indicate lifts, as when Fig. 423. 

a narrow line of an edect is required it 

can be seen that the proper marks are inserted to make the line Continuous and 
of sufficient prominence. One-half the pile threads are raised on one pair of 
wires (those required up for a cutting wire being left down for a looping wire, 
and vice verm) and the other half on the following pair. Therefore, so long 
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as both kinds of wires are of the same depth, the take-up of the pile warp is 
unifonn, and all the pile threads may be brought from oae beam. 

The gradual development from the design to the complete structure is illustrated 
at C, D, E, and F in Fig. 423. C corresponds with the bracketed portion on the 
left of B ; D shows bow the figuring cards alternate, the full squares in each bori- 
zontal space of C being cut on the first card and the dots on the second ; E shows 
the full effect produced by the jacquard, two plain cards for the ground picks being 
introduced between the pairs of figuring cards ; and F shows the complete structme 
produced by the combined action of the jac- 
B A quaid and healds, the latter being raised alter- 

nately on each pair of ground picks, as indicated 
at G. 

A great saving in cards may be effected by 
mounting the harness on the knotted comber- 
board principle, with the tie arranged as 
shown in Fig. 424, as the plain cards, which 
in an ordinary mounting are used to raise the 
pile threads on the ground picks, may be 
dispensed with. The draft of the warp threads 
is represented in the lower portion of Fig. 424, 
and in the upper portion the hooks C are shown 
specially connected with the needles D ; lines 
indicate how the knotted harness cords pass 
from the neck cords to the separate comber- 
boards A and B. The odd pile threads are 
drawn on the harness cords which pass through 
the comber-board A, and are controlled by 
the odd needles ; while the even pile threads 
are drawn on the cords which pass through the 
comber-board B, and are controlled by the 
even needles. With this arrangement the de- 
signing is the same as for an ordinary machine. 
and the harness cords are perfectly straight 
when the card cylinder is at the front or back 
of the jacquard. On one ground pick of each 
pair the board A and the heald No. 1 are 
raised by means of tappets, and on the other 
pjg 424 giound pick the comber-board B and the lieald 

No. 2, during which the jacquard is stationary. 
The comber-board and the healds are then stationary while the jacquard lifts 
the pile threads on the cutting and the looping wire sheds in succession. 

WARP PILE FIGURING ON ORDINARY WEAVE GROUNDS 

In these styles the pile threads are not forming pile all the time, and the 
amount of take-up of the threads varies. It is, therefore, necessary for each pile 
thread in the repeat of a design to be run off a separate bobbin ; each bobbin may 
carry as many threads as there are repeats of the design in the width of the fabric. 
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In some cases the bobbins are supported in a vertical creel placed at the rear of 
the loom ; but in weaving fine silk plushes, for which small bobbins are employed, 
they may be placed in a horizontal frame, fixed underneath the ground warp. 
Each bobbin is so constructed that a cord and weight may be connected to it to 
give the required tension. 

Pile Flgiuring with Extra Threads.— Fig. 425 illustrates a cloth in which a 
cut pile figure (similar in structure to the example given at E and G in Fig. 410, 
p. 398) is formed on a check foundation. The pile threads are extra, and, where 
iiot forming pile, float loosely on the back of the cloth, from which they are after- 
wards bru^ed away. At the upper and lower edges of a figure one-half of each 
double tuft is, therefore, removed from the surface of the cloth ; a feature which 
requires to be taken into account in drafting a design, although in the case of a 



Fig. 425. 

tnaasive figure it is not of much importance. The ground ends work in 2-aDd-2 
order with the picks throughout, hence a heald-and-harness draft, as indicated at 
A in Fig. 426, may be employed. All the pile threads are over each wire ; there- 
fore, in indicating a figure on design paper it is marked solid, as shown at B in 
Fig. 426. The complete structure of the first 16 ends and 8 picks of B ia given at 
C, in which it will be seen that there are two ground threads to each pile thread, 
and two picks to each wire ; while where the figure is formed the pile threads are 
raised on the pick which precedes a wire. If an ordinary jacquard is employed a 
separate card is required for each shed, so that each horizontal space of B repre- 
sents three cards. On the first ground pick all the pile threads are left down, a 
blank card being used ; on the second ground pick and the wire shed following. 
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the pile threads are raised where the figure is formed, hence the marks of the 
design are cut the same on two successive cards. One figure c*rd will serve for the 
thiee sheds, however, if the jacquard is driven by means of a tappet which makea 
one revolution for every three revolutions of the crank shaft, and if the tappet is so 



Fig. 420. 

shaped that the griSe is lowered on the first ground pick and raised on the second 
ground pick and the wire shed following. 

The foundation texture may be varied in the 2-and-2 warp rib ground weave 
by the way in which the warp and weft threads are balanced. In the example 
represented in Fig. 425 there are nearly twice aa many picks as ground ends per 
inch, and the weft ia finer than the warp, ao that the texture appears like plain 
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cloth, and the gromid warp and weft colours are about equally prominent. Oo 
the otber hand, if more ends than picks per inch, and finer warp than weft, were 
employed, a pronounced warp rib ground texture would be formed which, while 



concealing the weft, would bring a lustrous ground warp prominently to the 
surface. 

In the cloth represented in Fig. 427, extra warp spots in cut pile are formed. 



on a warp sateen ground texture, from the underside of which the surplus threads 
are removed where they are not required to form the figure. In the warp there 
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Are four ground threads to two pile threads, and two picks are inserted to each 
wire. The ground ends, which interweave in 4-warp sateen order in both the 
ground and under the figure, may be operated by four healds placed behind the 
harness ; therefore, in the designing it is only necessary to consider the figure. 
The form of a spot ia indicated at D in Fig. 128, the pile threads being shown in 



pairs ; while E shows a corresponding form ready for the card-cutting, the marks 
representing the lifts of the pile threads. The alternate pile threads only are raised 
over each wire, hence plain weave ia inserted over the figure, as shown by the fuU 
squares. At the upper and lower edges, however, additional marks are put in, 
as shown by the dots, in order that all the threads will be raised at these places 
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and thus compensate for the removal of the tufta, which, in this structure, would 
otherwise make the edges of the figure appear thin. 

Each horizontal space of the plan £ represents two jacks and a wire, and 
three cards are cut from each as follows :-^For the wire shed, cut the marks of 
the figure ; for the weft sheds, cut the figure except where the full squares aie 
inserted — two cards alike, one of which is placed before, and the other after the 
wire card. A portion of the pile effect, as cut on the cards, is shown at F, while 
G repiesents the complete structure of the first 10 threads of F, including the 
ground threads. 

In the example represented in Fig. 429, the pile threads are extra, but in this 
case 1;hey are bound in on the back of the cloth. The ground weave is 8-thread 
warp sateen througholit, and the threads are arranged four ground to each pile, and 
four picks to each wire, to fit with the repeat of the sateen weave. Where the 
figure is formed, all the pile is brought over each wire, and as the pile threads ma; 
be operated by eight healda placed behind the harness the figure is designed solid. 
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as shown at U in Fig. 430. Each horizontal space of H represents five cards — 
viz., three blank cards for the first, third, and fourth picks ; one card all cut for 
the second pick, on which the pile threads are bound in ; and one card for the 
wire on which the marks of the figure are cut. A sectional plan is given at I, and 
the corresponding effect at J, which illustrate the development from the solid 
design to the complete structure of the cloth, including the weave put in by the 
healds. The pile threads, each of which is composed of three threads, are stitched 
on the back of the cloth in 3-and-l order. The warp is very finely set, and the 
pile threads spread out and cover the underside of the foundation texture, which, 
therefore, has the appearance of a warp rib, similar to the effect shown at K. 

When the pile threads only are operated by the harness, the counts of the 
design paper is in the proportion of the pile threads per inch to the wires per inch. 
Thus, for the cloth illustrated in Fig. 429, which has 280 ground and TO pile threads 
per inch, and 128 picks and 32 wires per inch, the counts of the design paper is 
in the proportion of 70 to 32, or 8 X 4 nearly. 

Figuring with Pile Threads which Interweave In the Ground. — In the cloth 
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illustrated in Fig. 431 the pile threads are not extra ; they fwm figure, and then 
interweave in the foundation in the same manner aa the groond threads. The 
latter are black cotton, and the pile threads black worsted, while the weft is coloured 
mercerised cotton. There are three ground threads to each pile thread, and three 



Fig. 432. 

picks to each wire ; and the cloth contains 136 ends and 81 picks per inch. In 
the pile figure the weave is as shown at A in Fig. 4d2 (which corresponds wilit 
the example given at D in Fig. 412, p. 400), and in the ground as indicated at 
B. The weft sateen weave in the ground covers the warp, so that a black worsted 
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pile figure is formed on a coloured cotton foundation. As the weave of the ends 
IS diEEerent in the pile and giound eections it is necessary for alt the warp to be 
controlled hy a jacqu&rd. A figure may, however, be first designed solid, as shown 
at C in Fig. 432, which coiresponds with a portion of the effect given in Fig. 431 ; 
the counts of the design paper is in the proportion of 136 -:- 4 to 81 ^ 3, or 8 X 6 
paper. The full plan for the card-cutting may then be readily constructed, each 
vertical space of C representing four threads, and each horizontal space three picks 
and ODe wire. It ia, however, unnecessary to include the wire sheds in the enlarged 
plan (which only makes the insertion of the sateen ground weave more difficult], 
as these lifts may be indicated by using a special kind of mark to represent where 
the pile threads are raised over the weft in the figure. Thus, in D, Fig. 432, which 
sbowa the card-cutting plan of the first 16 ends aud picks of C, a wire shed occurs 
between the second and third of each group of three picks. A card is cut from 
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each horizontal space of D for the weft sheds, all the weave marks being cut, 
while the cards for the wire sheds are obtained by cutting the full squares only 
on the first pick of each group of three. Then the complete, order of lacing is 
two ground cards, one wire card, and one ground card in each group. 

ComUnatlOilS of Pile and Figured Warp Rib.— In the fabric shown in Fig. 433 
the pile threads are interwoven in the ground ; but in this case they are brought 
prominently to the surface of the cloth in the form of a warp rib. and they are 
also used for figuring in the ordinary manner. This method is largely employed, 
as by it the more costly threads are made use of to the greatest advantage. Two 
systems of combining the pile with a figured warp rib are illustrated in Fig. 434. 
In the first system the threads are arranged two ground to each pile and two picks 
to each wire, and the pile threads are raised alternately over the wires. The ground 
threads interweave with the weft in plain order throughout ; hence they may 
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be drawn oa to two heftlda [Jaced behind the harness in the manner illuatiated 
at A in Fig. 426. A design is then 
drafted as shown at E in Fig. 431, 
in which each yertical space repre- 
sents a pile thread, and each hori- 
zontal space two picks and a wire. 
The pile figure is indicated bv a 
wash of colour, and plain weave 
is inserted over it, as shown by 
the full squares on the shaded 
figure in E ; the crosses repre- 
sent the warp figure, and the 
blanks the rib ground. From 
each horizontal space thr«e cards 
are cut as follows : — First card, 
cut the crosses ; the second card 
is all cut ; third card, cut the 
full squares. The complete struc- 
ture of 16 ends and 8 picks of 
t^e plan E is shown at F, in which 
it will be seen that on the even 
picks the odd gionnd ends are 
always raised along with the pile 
ends. These ends are given in more 
rapidly than the even ground ends. 
which are held very tight, so that 
they help the pile ends in formiriK 
the rib, the prominence of which 
is further accentuated by employing 
thick weft for the even picks and 
fine weft for the odd picks. 

The second system of combisio}; 
pile with figured warp rib is illus- 
trated at 6 in Fig. 434, which shows 
the complete structure of the first 
eight picks of the plan E. The ends 
are arranged one ground, one pile, 
and where the pile is formed all the 
pile threads are raised over the 
wires ; hence the pile figure is cut 
sohd and not plain as indicated in 
E. There are three picks to each 
wire, and in the rib grouad the 
ground threads are raised on the 
first pick and the pile thr«ad8 on 
y. ^j^ the second and third picks. In 

order to develop the rib structure 

the centre pick of each group of three is much thicker than the first and third. 
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In this arrangement the ground threads work difierently in different sections 
of Uie cloth ; therefore they cannot be operated by healds, but must be 
drawn on the harness. If an ordinary harness draft is used the design will 
require to be indicated in full for the card-cutting, as shown at G. By 
employing a sectional harness tie and draft, however, such as is illustrated , 
in Fig. 183 (p. 157), the cards may be cut from the solid plan. In the 
example the ground and pile threads are in equal proportions, therefore the 
hooks arc divided into two equal parts A and B, and the harness cords ar« 
passed through separate longitudinal divisions A and B of the comber-board 
to correspond. The pile threads ate drawn through the harness mails of the 
comber-board at the front, and the ground threads through those of the comber- 
board at the back, as represented in the lower portion of Fig. 183. The lifts of the 
pile threads are cut on the first half of each card, and of the ground threads on 
the second half, four cards being cut from each horizontal space of the plan £ 
in Fig. 434, as follows :— 

Pile Section A. Ground Section B. I 



the crosBM. | Cut the pila figure, the blanks, and the 

Second oatd. All cat. j Cut the croBses reversed plain. 

Third OMd, Cut the orosses and the blanks, i Cut the pile figure and the oroasee plain. 

Fourth card, j Cut the pile figure. All blank. 



In order that a comparison may be made, the lifts that are cut on the pile 
and ground sections of the cards, from the first eight picks of E, are shown separately 
at H and I in Fig. 434 ; the 
combination of the harness' 

tie and the draft produces an 
alternate arrangement of the 
threads, with the result that 
in the cloth the structure is 
Af shown at G. 

COMBINATIONS OF PILE 
AND DOUBLE-PLAIN 
CLOTH 

The example illustrated 
in Fig. 435 shows a further 
development in which the 
pile is combined with warp 
rib, warp figure, and double- 
plain cloth, the respective 
sections being represented at 

J in Fig. 436 by the full Fig. 436. 

squares, blanks, crosses, and 

shaded squares. The complete weaves of the several structures are shown at 
K ; the arrangement in the warp is 2 silk, 1 cotton ; and in the weft, 1 fine silk. 
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] thick worsted, 1 fine silk, 1 wire. The silk ends work in pairs in the rib ground 
and warp figure ; but in the pile section only one of each pair is raised over the 
wires, the other, along with the 
cotton end, forming the ground 
under the pile. In the double- 
plain section (in which the circles 
and diagonal strokes are shown 
in K) the silk ends form plain 
cloth on the surface with the silk 
picks, while the cotton ends simi- 
larly form plain cloth with the 
thick worsted picks on the back. 
In the rib ground the surface is 
spotted by the silk picks, which 
float over the silk ends and under 
the cotton ends. In an ordinary 
harness tie and draft this style 
requires to be designed in full. 
as shown at K, whereas with a 
sectional harness tie and draft the 
cards may be cut from a design 
marked solid, such as is indicated 
at J. In this case, as there are 
three series of ends, the hooks 
are divided into three sections. 
from each of which the barnes.^ 
cords are passed through a corre- 
sponding longitudinal section of 
the comber-board. The draft is 
then as shown at L in Fig. 436. 
in which A represents the jiile 
*■ waip section, B the silk warp 

Fig. 436. section, and C the ground warp 

section. In cutting the cards 
from the solid plan J, four cards are cut from each horizontal space, as follows : — 



1 


Pile Section A. 


Silk Section B. 


Ground Section C. 


; Firsi c»rd, . 


Cut the orosscB. 


Cut the croai 


<««id 


Cut the blanks, the full HquBrox. 






the abaded 


aquarcB 


and the crosses plain. 


Second card. 


AUcut. 


AUcut. 




Cut the shaded squarea pUin 


Third card. 


Cut the crosses and 


Cut the croaa 


" 


Cut the blank*, the full squares, 
and the crowes reversed plain. 


i Fourth card. 


Cut the tnll aquareB, 


AU bUnk. 




Ail blank. 



The cloth illustrated in Fig. 437 consists of a worsted pile figure on a double- 
plain silk crepon ground, but in this case the pile threads are only brought to the 
surface where the pile figure is formed. The structure is indicated in Fig. 438. 
where M^hows a small plan in which the marks represent the pile figure and the 
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blanks the double-plain ground ; while the complete design to correspond is given 
at N. The warp la arranged 1 cotton, 1 worsted pile, 2 silk, and the weft, 2 silk, 
1 wire, 1 worsted ; in the worsted pile section the threads form a single cloth, 
while in the double-plain ground the silk ends and silk picks form the face, and 
the cotton and worsted ends and the worsted picks the back. The crepon eSect 



is developed in the double plain by having the worsted weft hard twisted, which 
causes it to shrink when the cloth is submitted to moisture in the finishing operation. 
The first of each pair of silk ends works exactly the same in both the pile and the 
double plain, therefore these ends may be operated by a heald. By combining 
the heald draft with a sectional harness tie and draft, as lepresented at 0, the 
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cards may be cut directly from a condensed plan such ae is shown at H. The pile 
threads are drawn on Section A, the sillc threads on the heald and section B, and 
the cotton threads on section C. Four cards are cut from each horizontal space 
of the solid plan, as foUows :^ 





Pfle Section A. 


Silk Section B. 


Cotton Sectitm C. 


HeaU. 


First cftrd, . 


, Cut the niMk«. 


1 AU cut. 


AUbUuik. 




S«ooitdc»id, 


All blank 


, AUblMilL. 


Cut the marks. 


Raised. 


Third cart. . 


Cut the nurlcs. 


1 All blank- 


AllbUok. 




Fourth Old, 


Cut the UaukB 


Cut the blanks. 


Cut the maA«. aod 


RaiKd. 




.._p!"!": . 




the bUoks plain. 





The lifts that are cut from the plan H on the diSerent sections of the cards 
are indicated separately at P, Q, and R, while S shows how the threads^are raised 
by the heald ; the threads are combined in the cloth in the order shown in the 
draft 0, and the structure given at N results. 

COMBINATION OF PILE AND WEFT FIGURE 

The weft may l>e employed for figuring in conjunction with the pile, and in 
Fig. 439 a cloth is represented in which, between the pile sections, a figure is formed 
in two colours of weft. The pile threads are extra, and where not forming pile 
are floated on the bock and are afterwards removed. The method of designing 



Fig, 439. 
is illustrated at T in Fig. 440, the full squares indicating black pile figure, the circles 
gold weft figuie, the diagonal strokes purple weft figure, end the blanks 2-and-2 
warp rib ground. The complete structure of the centre 32 threads of the last 
eight picks of T is indicated at U ; the arrangement in the warp is 1 cotton, 1 ailt 
pile, 1 cotton, and in the weft, 1 gold silk, 1 wire, 1 purple silk. All the marks in 
U represent lifta except where the faint ciiclea are inserted to show the figuring 
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weft floats. All the warp threads require to be operated by the jacquard, and the 
most coDvenient arrangement, as r^arda the designiug and card cutting, ia a 



sectional harness tie and draft. In this case theie is one pile thread to two gioimd 
threads, so that the former will occupy one-third of the hooks, and the latter 
two-thirds ; while the corresponding longitudinal sections of the comber-board 
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will be in similat proportions, as shown at A and B in the draft indicated at V. 
In the plan T each vertical space on the design paper represents a ground thread, 
whereas two spaces represent a pile thread, and for this reason at the edges of the 
pile figure the moves are marked in pairs of ends. In the cloth there are &4 
ground and 32 pile threads per inch, and 90 picks and 45 wires per inch ; the 
counts of the design paper is in the proportion of 64 ends to 45 picks of each 
colour per inch — viz., 8x6. Three cards are cut from each horinontal space of 
T, as follows :— 



Pile Section A. 



Ground Section B. 



' Firat cord (gold weTt) . . Cut the full Hquarw. 

[ SecoDd card (wire), . . | Cut the full equarea plain. 

! Third oatd (purple weft), . ' All blank. 



Cut plain except the circles. 

All blank. 

Cut plain except the diagon&l 



LOOPED PILE AND WARP-RIB FIGURE ON CUT PILE GROUND 

Fig. 441 illustrates an upholstery cloth which consists of looped pile and warp 
figure on cut pile ground. In the pile structure (both cut and looped) the pile 
threads are not firmly bound in, but additional hacking ends are interwoven on 



Fig. 441. 

the underside to prevent the pile from being displaced. A in Fig. 442 shows a 
portion of the figure given in Fig. 441, and B the complete structure of a portion 
of the last eight picks of A, while C represents the heal d-and -harness draft. In 
addition to a separate bobbin for each pile thread in a repeat of the design, ouc 
beam is required for the ground warp and another for the backing warp, the former 
contracting about 4 per cent, and the latter 42 per cent. ; where the pile is 
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formed the ratio of pile warp to cloth ia about 5 to 1. The pile warp is 2/36'8 
worsted ; the ground warp, two-ply 2/48'8 cotton ; the baddng warp, 2/30*8 cotton ; 
and the weft, 2/36'b cotton. The warp threads are arranged 1 ground, 1 backing, 
1 pile, I backing, with 152 
threads per inch ; and the 
weft, 2 picks, 1 cutting 
wire, 1 looping wire, with 
76 picks and 38 wires of 
each kind per inch. The 
counts of the design paper 
is in the proportion of the 
pile threads per inch (38) 
and the wires of each kind 
per inch — viz., 8x8. 
Where the pile is formed 
the threads are raised 
alternately over the wires, 
hence plain weave is in- 
serted in both the cut and 
the looped pile sections of 
the design. In A, Fig. 442, 
the full squares indicate 
the lifts on the cutting 
wire sheds, and the dots 
on the looping wire sheds, 
while the crosses show 
where the pile threads form 
warp figure. Four cards are 
cut from each horizontal 
apace of A as follows : — 
First card (ground pick), 
cut all the marks ; the 
second card (ground pick) 
is all cut ; third card (cut- 
ting wire), cut the full 
squares ; fourth card (loop- 
ing wire), cut the dots. 
The healds lift in the order 
indicated at D. Id the 
complete structure of the 
cloth represented at B the 

full squares and the dots Fig. 442. 

respectively _show where 

the pile threads are raised over the cutting and looping wires, while the crosses 
indicate where the same threads are raised over the weft ; the diagonal strokes 
show the lifts of the ground ends, and the circles of the backing ends. The warp 
figure is separated from the pile by a rib ground, the weave of which is shown 
at E ; the lifts of the backing threads assist the pile threads in forming the rib. 
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CHAPTER XX 

nGURED PILE FABRICS IN WHICH THE DESIGN 

IS DUE TO COLOUR 

WiUon and Brussela Sirudurta — Oompaiiaon of the Goths — ^Dustrnguishing Feature of the GLotha 
— Planting — ^Method of Designing — System of Loom Mounting — Oard-cutting — Six-frame 
Momiting — Structure of Wilton Pile — Structure of BrusselB Pile— Two-pick Wilton 
Pile Structure— Moresque Effects — Development of the Colours in both Gut and Looped 
Pile. Tapttiry Pile Carpets — Comparison with Brussels and Wilton Structures — ^Tapestry 
Pile Designing — Preparation of the Pile Yam for Printing — ^The Printing Drum — ^The 
Printing Pulley — ^The Scale Board — Operation of Printing — Beaming the Pile Warp 
— Structure of Tapestry Pile— Tapestry Pile Weaving. Chenille or Patent Axminster 
PiU — Comparison with Tapestry Pile— Chenille Pile Designing — Formation of the Chenille 
— Setting — Structure of the Fabric. MoquetU or Royal Azmineter Pile, 

Several important classes of pile textures, which include Wilton, Brussels, Tapestry, 
and Axminster carpets, and similar but lighter fabrics that are used for hanging 
and upholstery purposes, are woven with a uniform surface of either cut or looped 
pile. The chief purpose of the form or figure in these cloths is to serve as a medium 
for the display of colour. Special machines and processes are employed in their 
production, which enable the designs to be composed without regard to the method 
in which the threads interlace. It is only in the Wilton and Brussels structures 
that the use of a jacquard machine is required in forming the figure. 

WILTON AND BRUSSELS PILE STRUCTURES 

Comparison of the Cloths. — The principles of designing for Wilton and Brussels 
carpets, and corresponding hanging and upholstery cloths, are practically the 
same, while the cloths are very similar in structure. The chief difEerences between 
them are that in a typical Wilton carpet the pile is cut and there are three picks 
to each wire, whereas in a Brussels carpet the pile is looped and there are two picks 
to each wire. Wilton pile carpets require the insertion of three picks to each wire 
in order to ensure that the tufts will be held firm enough to resist the friction that 
is applied to the cloth, but cut pile hangings, in which the tufts are not so liable 
to be disturbed, are very largely made with two picks to each wire. A Wilton pile 
is generally composed of finer material, and is deeper than a Brussels pile ; and 
both structures, when used for hanging and upholstery purposes, are made lighter, 
finer, softer, and more flexible than when they are employed as carpets. Flax 
and jute yarns, made very stifi by sizing, are used for the foundation of carpets 
in order that the back will be firm and unyielding, whereas cotton yams of a pliable 
nature enter into the foundation of hanging and upholstery cloths. 

Distinguishing Feature of the Cloths. — In each longitudinal line of the Brussels 
and Wilton structures as many differently coloured pile threads are employed 
as there are different colours brought to the surface in the line. The pile threads 
are thus in sets or groups in which, so far as regards the pile structure, each thread 
is a duplicate of the otheis ; one thread in each group, of the proper colour according 



WILTON AND BRUSSELS PILE FABRICS 427 

to the design, is raised over each wire. The cloths are classified according to the 
number of pile threads in each group, and technicaUy the term ^' frame " is applied ; 
thus, three-frame, four-frame, and five-frame are respectively applied to cloths 
in which there are three, four, and five duplicate, but differently coloured pile 
threads in each longitudinal line. The textures mostly range from two to five 
frames, but six frames are employed to some extent. In a five-frame cloth there 
are always four pile threads lying in the foundation to one thread on the surface, 
while in a four-frame three pile threads are in the foundation for each thread 
on the surface, and so on. Therefore the higher the number of the frame the greater 
is the consumption of the pile yams, but (if other things are equal) this is accom- 
panied by no improvement in the texture, except that the greater number of colours 
gives moie scope to the designer, and the foundation is better as regards bulkiness 
and elasticity. The quantity of pile yarn used is not in direct proportion to tiie 
number of the frames, because, however many frames are employed, there is always 
one, but never more than one, thread of each group taken up rapidly by being 
raised over the wires. For example, assuming that the contaraction of the pile 
threads in forming the pile is from 300 to 100, and in the foundation from 104 to 
100 : for 100 yards of cloth each group of threads in a six-frame effect will require 
(1 X 300) + (5 X 104) = 820 yards of pile yarn, whereas a three-frame pattern 
will lequire (1 X 300) + (2 X 104) = 508 yards of yam, or about five-eighths the 
length that the pattern with twice as many colours requires. 

Each pile thread is on a separate bobbin, and the bobbins are arranged 
in a creel behind the loom in layers to correspond with the frames. As many groups 
of threads are required in the width of a cloth as there are loops or tufts formed 
in each transverse line. In Brussels and Wilton carpets the number of groups 
in the standard width of 27 inches ranges from 260, or about 10 per inch, to as 
few as 130, or about 5 per inch, very thick pile yams being employed for the latter ; 
while the number of wires per inch ranges from 13 in the finest Wilton structures 
to about 7 in the cheapest qualities of Brussels. On the other hand, hanging and 
upholstery cloths are made finer, and from 18 to 14 groups of pile threads per inch, 
and from 18 to 14 wires per inch are employed. 

Planting. — The number of colours in the width of a fabric is not limited to 
the number of frames employed ; the threads ia different groups may be differently 
coloured, in which case one, two, or more of the frames each contains more than 
one colour of pile. Thus, in a five-frame structure one portion of a design may 
require the colours 1, 2, 3, 4, and 5, and another portion the colours 1, 2, 3, 6, and 
7, and yet another portion the colours 1, 2, 3, 8, and 7 ; the colours 1, 2, and 3 
being constant, while the colours 4 and 5 are replaced by the colours 6 and 7, and 
then the colour 6 by the colour 8. The substitution of one colour for another is 
termed " planting," and if this is judiciously performed a design may be produced 
in a four or five -frame cloth which contains as many as— say — twenty colours. In 
the same quality the higher the number of the frame is the more costly is the cloth, 
on account of the greater quantity of pile yarn required, and frequently a cloth, 
by successful planting, is given the appearance of being produced in a higher frame, 
and, therefore, more costly than is actuaUy the case. The chief point to note in 
planting is to avoid the formation of stripes in the woven design, and for this 
reason a planted colour is sometimes graduated at both sides towards the adjacent 
colours in the frame. 
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Mettiod ot Dnlglliilg.^lD originating a large design a neat sketch of the figure 
is usually first made in pencil to a reduced scale on plain paper, and the proper 
colours ftre then indicated more or less roughly on the several seclaona. In tr&ns- 
ferring the design to point-paper it is customary to use paper that is ruled according 
to the pitch of the cloth, so that in drawing and painting the figure it is shown 
exactly the size it will appear when woven. Also, it is usual to paint in the several 
parts of the ornament in the exact colours that it is intended to employ in the 
cloth, although subsequently the colours of the woven design may be changed 
by substituting other threads in the loom. Each vertical space of the design paper 
represents a group of pile threads, and each horizontal space a wire, hence each 



Fi(t. 443. 

small square of the paper represents a loop or tuft. An illustration of a five-fianie 
Wilton or cut-pile structure ia given in Fig. 443, in which the same five coloin-^ 
are employed throughout. In Fig. 444, which corresponds with a portion of the 
design given in Fig. 443, the five colours are represented by different lands of marks, 
as shown in the " gamut " below the plan ; each mark in the plan indicates a pile 
tuft formed in the corresponding colour. 

System o! Loom Mounting. — A form of jacquard-harness and heald mountinj; 
is shown at A in Fig. 445, that ia used in weaving the textures. The card cylinder 
ia over the weaver's head, and in each short row there are 10 hooks and needles 
which are connected in the same manner as in an ordinary single-lift machine. 
The arrangement of ten per short row is convenient for five-frame designs, and 
any smaller frame can be woven by casting out in long rows. The harness is on 
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the knotted comber-board principle, and the comber-board M is supported at 
each side bj & strong flat bar N to which a vertical movement is given by means 
o[ a cam, all the harness being thus capable of being raised by the comber-board M 
at regular intervals. Behind the liamesB there are two ground (or fine chain) healds 
P and B, and a atufEer heald S, the latter being connected at each aide to a bar N 
by means of a rod T, so that the stufier ends are lifted at the same time as the harness 
enda are raised by the comber-boaid. The ground healds P and B are operated 
in reverse order by means of positive tappets. 

In the diagram A in Fig. 445 the hooka, needles, and harness cords are showo 



Fig. 444. 

bracketed together in pairs, and numbered to indicate the numbers of the frames 
—that is, the several colours of the pile warp that the respective parts control. 
At B in Fig. 445, which represents how the warp threads are drawn on the healds 
and harness, the pile threads are correspondingly numbered ; and the order of 
denting is indicated by the horizontal lines which connect the lower ends of the 
threads — two ground (or fine chain) threads, five pile threads, and one stuffer 
thread being passed through each split of the reed. In one split the five-pile threads 
are drawn on the odd rows of the harness, and in the next spilt on the even rows. 
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«ach colour being thus allocated to two consecutive rows of the harness, as shown 

by the numbers at the side of the harness dr&ft. A comparison of the harness 
draft with the arrangement of the hooka and needles will show that the numbers 
coincide, and that each short row of the jacquard controls two pile threads of each 
colour. 

Each vertical apace of the design given in Fig. 444 represents one pile thread 
of each colour, so that two vertical spaces are equivalent to one row of needles 
and hooks, and one row of a card which ia 10 holes deep. In carpeta the design 
most frequcDtly extends the full width of the texture, and if there are 260 groups 
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Fig. 44d. 

of threads in the width a jacquard with a capacity of 1,300 needles is required. 
The machines are usually made vrith 1,320 needles divided into three section; 
of 440 needles each, while the card cylinder is similarly divided into three sections, 
and three separate sets of cards to correspond are employed. For upholstery 
cloths diSeient aizes of machines are used according to the class of design required. 
Card-cutting. — The system of card-cutting wl^ch corresponds with the draft 
B is Ulustrated at C in Fig. 445, where a portion of a card is represented aa having 
been cut to coincide with one horizontal space of a five-frame design in which 
the same marks are used as in Fig. 444. A card may be considered to be in five 
longitudinal sections of two rows each, each section coneaponding with a distinct 
colour of pile warp (a frame), as indicated by the numbers at the side of the example 
shown. The spaces in the card-cutting plan are bracketed together in pairs to 
coincide with the rows of the card, and two holea are cut in each row, the several 
coloura or marka of the design being cut on the corresponding sections of the card. 
On the left of C the marks of the plan are arranged in the order of the frames, and 
numbered from one to five in order that they may be readily compared with the 
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podtion of the corresponding boles in the c&rd. Dotted lines also connect certain 
marks with the corresponding holes, &nd it will be seen that the first mark of a 
pair is cut on an odd row of the cud, and the second mark on an even row. One 
card acts for as many picks as there are picks to a wire, and a wire is inserted at 
the same time as one of the picks. 

Slx-tmne Mountillg. — A six-frame design can be woven by employing 12 
hooks and needles in each short row, and using a 12-rowed card, and this method 
■3 sometimes adopted. However, a mounting is illustrated in Fig. 446 by means 
of which a 10-rowed card can be used to produce a six-frame design. In this case 
there are 10 needles and 12 hooks in each row, of which 10 hooks, lettered A, are 
inverted, and when in the ordinary position are away from the path of the Ufbing 
knives, while the rear two books B face the cylinder, and are arranged over the 
lifting knives in the usual manner. Each needle is connected with both an inverted 
hook and a book B, the five odd needles that 
govern one group of pile threads being connected 
to one hook B, and the five even needles that 
govern the next group to the other hook B. 
In order that an inverted hook A will be raised 
it is necessary for the corresponding needle to 
be pressed back by a blank in the card. If 
any one of either the odd or of the even needles 
ia pressed back, the corresponding hook B is 
pushed ofi the lifting knife and is left down, 
the needles being provided with long eyes where 
they are connected with a hook B, in order 
that the latter may be acted upon without 
obstruction by any one of the five needles. If 
none of the odd, or of the even needles, is 
pressed back, the corresponding hook B remains 
vertical, and is raised by the griffe. In this 
system, therefore, in order that a pile thread 
governed by a hook A will be raised, four holes 
are cut in the card and one left blank. In p-j^ ^^ 

order that a hook B will be raised, all the 

holes (five) are cut opposite the corresponding needles, a thread of the sixth 
frame being thus automatically lifted whenever none of the frames 1 to 5 is 
required up. In the card-cutting, therefore, all the card is cut except where 
the colours of the frames 1 to 5 are indicated. A five-frame design can be 
woven simply by casting out the rear two rows of the harness. Compared with 
the system illustrated at A in Fig. 445 the method has the disadvantage that 
as at least four-fifths of the holes are cut, the cards are weaker, are more readily 
damaged, and do not last so long. 

A modified form of the mounting, shown in Fig. 446, which, however, is the 
same in principle, is employed in which vertical cords (suspended from a stationary 
board at the top) are used instead of wire upright hooks, and a slotted lifting board 
instead of lifting knives, while a levelling board acts against the rear ends of the 
needles instead of springs. 

Structnre ol Wilton nie.— In Fig. 447 D shows a small plan in five colours. 
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and E the complete structure of a Wilton pile to correspond ; while F represents 
how the threads interlace in forming the pattern indicated in the first vertical 
space of D. The marks which represent the colours in the plan D are similar to 
those indicated in Fig. 444. A line is shown connecting each vertical space of D 
in Fig. 447 with five vertical spaces of E, at the top of which the colours are repre- 
sented in the same order as in the gamut below the design in Fig. 444. To correspond 
with the three-pick Wilton structure each card acts while three picks and a wire 
are inserted. 

The comber-board, and the stuffer heald along with it, are raised on the second 
of each group of three picks, and all the pile threads and the stufier threads are 
lifted high enough to form a 
shed for the shuttle carrying 
the ground weft to pass through. 
On the same pick the jac- 
quard grifie is raised a greater 
distance than the comber-board, 
and lifts up one pile thread in 
each group so that a second 
shed opening is made in which 
a wire is inserted below the 
threads which have to form 
pile. The full squares in B 
indicate the threads which are 
raised by the jacquard to form 
the upper wire shed; while the 
horizontal marks represent the 
pile threads, and the vertical 
strokes the stuffer threads which 
are raised by the comber-board 
and suffer heald respectively to 
form the lower weft shed. In 
conjunction with this order of 
lifting, the ground healds are 
operated alternately, and lift 
pig_ 447 the ground threads in 3-and-3 

order, as shown by the circles. 
The fabric represented in Fig. 443 is an upholstery texture which is composed 
of two-ply 2/30's worsted warp, 2/12'8 cotton ground {or fine chain) warp, two- 
ply 2/16's cotton stuffer warp, and 2/14's cotton weft. The stuffer threads lie 
straight in the cloth, while the ground threads contract about 16 per cent. ; the 
shrinkage in width is about 6 per cent. In the cloth there are 87^ pile threads, 
35 ground threads, and ITj stuffer threads per inch, and it is woven with 42 picks 
and 14 wires per inch, so that in the width there are 17| and in the length 14 tufts 
per inch, giving a total of 215 tufts or points to the square inch. The counts of 
the design paper is in the ratio of ITJ tufts to 14 wires per inch, or 10 X 8 ; but 
the number of vertical and horizontal spaces in each large square is immaterial 
80 long as they are in the right proportion for the design to be drawn to the proper 
scale. Since, however, two vertical spaces are equivalent to one row of the card. 



WILTON AND BRUSSEIS PILE FABRICS 



433 



it is convenient, as regards the card-cutting, to have an even number of vertical 
spaces between the thick lines 
of the design paper. 

For a Wilton pile carpet 
suitable particulars are : — Three- 
ply 2/18's worsted pile warp, 
3/8'a cotton warp, 16 lbs. per 
spvndle jute stuffer warp, and 
8 lbs. per apyndle flax weft, 
with 10 pile threads of each 
colour per inch, and 10 wires per 
inch. In making the design 
exactly the size that it will 
appear in the cloth to the fore- 
going particulars, each square 
inch of the design paper would 
be divided vertically and hori- 
zontally into ten spaces. In Fig. 
444, however, the paper is 10 X 8, 
and the example would, there- 
fore, be suitable for producing 
in a cloth with 10 pile threads 
of each colour and eight wires 
per inch. 

Structure of Brussels Pfle.— Pi^ ^g 

An illustration is given in Fig. 

448 of a four-frame Brussels, or looped-pile structure, the design for a portion 
of which is shown in Fig. 
449. The second, third, 
and fonrth frames are each 
in the same colour through- 
out, but the first frame is 
planted in several colouis. 
as shown in the gamut 
below the design. The 
system of designing is the 
same as in the previous 
example, each section of 
the design being painted 
out in the proper colour ; 
and either of the foregoing 
systems of jacquard mount 
ing may be employed with 
the harness cast out. The 
system of card-cutting is 
also the same, but all the 
colours of the planted 
frame are cut on the 
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same longitudinal section of the cards. A small plan in four colours is given 
at A in Fig. 450, while B shows the corresponding complete structure, and C 
the interlacing of the threads in forming the pattern in the first vertical space 
ot A. The plan B is arranged similar to the plan E in Fig. 447, but in this 
ease there are two picks to each wire, the comber -board, stuSer heald, and jacquanl 
thus lifting on alternate picks (the even picks), while the ground bealds work in 
2-and-2 order. The particulaia of the cloth shown in Fig. 448, which is an upholstery. 
are as follows: — Pile warp, two-ply 2/36'8 worsbed; ground warp 2/16'b cotton; 
stuffer warp, 2/12'a cotton ; weft, 2/12'b cotton ; 16 pile threads of each colour, 
and 16 wires per inch, giving 266 loops to the square inch. Cloths of this charactet 
are frequently made without stuSer warp. 



Fig. 460. 

The following are suitable particulars for a Brussels carpet structure : — Kle 
warp, three-ply 2/16'8 worsted ; ground or fine chain warp, 3/8's cotton ; stufier 
warp, 12 lbs. per spyndle jute ; weft, 8 Iba. per spyndle flax ; 9 threads of each 
colour of pile, and 9 wires per inch, giving 81 loops to the square inch. In this 
quality there are generally 234 groups of pile threads in the standard width of 
27 inches. 

TwO-|riCk Wilton Pile Structure.— Fig. 461 illustrates a three-frame cut-pile 
upholstery cloth, the point-paper design for which is given in Fig. 452. The first 
frame is planted in two colours, while in the portions of the design indicated by 
brackets below the gamut, only the colours of the first and second frames are brought 
to the surface. As far as regards the design, the threads of the third frame can 
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be omitted at these places, because if they are present they simply lie " dead " 

in the cloth. In order, however, that the foundation will be uniform in density, 

it is customary to introduce 

an equal number in each 

group, and sometimes old 

stock is used up as " dead " 

threads, while in other cases 

the pile threads are replaced 

bv stuHer threads. 

A small plan in three 
colours, similar to the design 
given in Fig. 452, is repre- 
sented at D in Fig. 453, 
while £ shows the corre- 
sponding complete structure 
of the cloth. Two picks are 
inserted to each wire, but 
there are no stuffer threads, 
while the ground threads 

work in plain order. The ™^ „, 

same mountingaa before may 

be employed by casting out the harness, but the stulTer heald will be dispensed 
with, and the ground healds will be oper- 
ated in plain order. In ( he illustration F 
shows the interlacing of the first pick of 
the plan E, and G of the second pick 
and the wire, which are inserted to- 
gether. It will be found useful to 
compare the warp sections shown at F 
and G, with the weft sections given 
in Figs. 447 and 450, as the principle 
of construction is the same in each 
case. The cloth represented in Fig. 451 
is composed of 3/22 's worsted pile 
■warp, 2/10's cotton ground warp, and 
2/12's cotton weft, and there are 17 
groups of threads and 16 wires per 
inch, giving 272 points to the square 

Moresque Effects. — Usually in the 
Wilton and Brussels structures each 
part of a design is developed in a 
solid colour, and it is to this that 
the characteristic clearness of design ia 
chiefly due. In some cases, however, 
one or more sections of a design are j 
developed in a mixture of two colours, ' 
to which the term " moresque "is Pig. 492. 
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applied. One method of producii^ a moresque effect is to uae a pile thread 
which is composed of two or more eepaiate hut differently coloured threads that 
are twi3t«d together. In another method each frame is in a distinct solid coloiu:, 
but the threads of two frames 
are combined by lifting them 
together, such threads beinfi 
half as thick as those that 
are used to form sohd-coloured 
effects. For example, if five 
frames are used, and frames 
1 and 2 are in S-ply 2/18's 
yarn, and frames 3, 4, and & 
in 3/18'8 yam- — the solid colours 
of the frames 1 and 2 may be 
used in conjunction with mixed 
effects produced by combining 
the frames 3 and 4 together. 
3 and 6 together, and 4 and 
6 together. Five effects may 
Pig 453 thus be produced, and still 

further variety by planting, 
although, as regards the actual quantity of pile yarn used, the number of the 
frame is only 3j. A mixed effect produced in separate threads may be designed 
by indicating each colour on one- 
half of each small space of the 
paper; then in the card-cutting 
each space thus indicated repre- 
sents two holes. 

Develivmcnt ot the Colouis 
in both Cut and Looped nte.— 
Fig. 454 illustrates a three-frame 
upholstery cloth in which each 
colour is developed in both cut 
and looped pile, a design in six 
shades being thus produced from 
three colours of pile warp. A 
portion of the design is given at 
A in Fig. 455, in which the crosses, 
dots, and solid marks represent 
cut pile in the three colours, while 
the diagonal strokes, circles, and 
shaded squares indicate looped 
pile to correspond, as shown in 
FiK- ^S4. the gamut below the design. The 

foundation ot the cloth is the 
same as that of the cut-pile structure illustrated in Fig, 447, but for every three- 
ground picks both a cutting and a looping wire shed are made, on one of which 
all the threads are left down except those that have to form the pile. Two 
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cards are cut from each horizontal space of the deeign A, the crosses, dots, 

and full squares being cut on the first, and the diagonal strokes, circles, and 

shaded squares on the second. In 

order to illustrate the system of 

cutting more fully, a small plan 

ia given at B in Fig. 465, with 

the conesponding complete order 

of cutting indicated at C. The 

cloth is constructed as follows : — 

Two-ply 2/36's worsted pile warp, 

3/28's cotton ground warp, two-ply 

2/20'a cotton stuffer warp, 1/12's 

cotton weft ; 18 pile threads of 

each colour per inch ; 17 cutting 

wires and 17 looping wires per 

inch. 

TAPESTRY PILE CARPETS 

Comparison with Brussels and 
Wilton Structures.— The tapestry 
pile texture is made to resemble 
both the Brussels and Wilton 
structures. Compared with the 
latter structures, instead of from 
two to six duplicate solid-coloured 
pile threads (according to. the 
number of frames) in each longi- 
tudinal line of the cloth, there 
is only one pile thread, which, how- 
ever, ia printed in difierent colours 
throughout its whole length in 

accordance with the colours that Fig. 465. 

are required to show on the surface 

in the line. All the pile threads that are dltFerent from each other in a design 
are separately printed, and any number of colours may be applied to oach 
thread. There is, therefore, no limitation to the number of colours that can be 
used (although for practical reasons it is not convenient to apply more than about 
forty iu a design), whereas in the Brussels and Wilton structures there cannot 
be more than a certain number of colours woven in each longitudinal line. Further, 
in the tapestry pile structure the pile threads are all raised over the wires at the 
same time, and are, therefore, brought from one beam instead of each thread from 
a separate bobbin, while a tappet shedding motion is employed instead of a jacquard. 
The texture is, therefore, more economical to weave, and requires a smaller quantity 
of pile yam than a Brussels or Wilton structure, but, on the other hand, the printing 
of the pile yam is a more expensive process than solid-colour dyeing, while the 
cloth is inferior as regards bulkincss and springiness, and the design is not so definite 
and smart. 



438 ADVANCED TEXTILE DESIGN 

Tapestry Pile Designing. — The method which is chiefly employed in producinp 
the tapestry pile texture is illustrated in Fig. 456. The principle of designing; 
is the same as for the Brussels and Wilton structures ; the design being painted 
out in the colours required in the cloth, on design paper of the proper pitch according 
to the number of pile threads and wires per inch. A in Fig. 456 represents a portion 
of a design in which the diflerent marks indicate different colours. Each large 
square of the design paper corresponds to one square inch, and in the example is 
ruled to coincide with a cloth that is woven with eight pile threads and nine ¥nres 
per inch. Each vertical space of the design represents a pile thread, and is termed 
a cord, while each horizontal space represents a wire, and is termed a type. Theoreti- 
cally, each small space of the design represents a pile loop or tuft in the colour 
indicated, but this does not work out exactly in practice, partly because the colours 
'^ bleed," or run into each other, and because it is impossible to regulate the take-up 
of the pile threads to the wires with absolute accuracy, so that in the cloth the 
colour of a thread may change in any part of a loop or tuft. 

Preparation of the Pile Yam for Printing. — Previous to the printing operation 
the pile yarn is scoured and stoved in the hank form, then the threads are wound 
on to bobbins, from which they are wound side by side, as represented at C in Fig. 
456, round the periphery of a large revolving drum with a wood surface which is 
covered with a sheet of oilcloth. The drums vary in circumference from about 6^ feet 
to 31^ feet and upwards, while the face is from 33 to 39 inches wide, and will 
accommodate about 960 threads wound alongside each other. The threads from 
several bobbins are passed through guide eyes spaced at suitable distances apart, 
and are wound on the drum at the same time. As the winding proceeds the guide 
eyes are moved slowly in a horizontal direction, and as many circuits of the thread 
from each bobbin are made as will uniformly flU the space between the separate 
threads. The face of the drum may be completely or partly filled by the threads : 
in the latter case fewer bobbins than the full capacity of the drum are wound from 
so that the surface is left uncovered at one side. In completely filling a drum, six 
bobbins, for example, may be used with the threads spaced 6 inches apart, and 160 
circuits of the thread from each bobbin be made in filling the spaces between the 
separate threads. If the drum is 18f feet in circumference — (160 circuits x ISJ) -^ 3 
=1,000 yards of yam are drawn from each bobbin, or a total of 6,000 yards from the 
six bobbins. If only four bobbins are wound from, two-thirds of the surface of the 
drum will be filled, and with the same length of yarn drawn from each bobbin, a 
total length of 4,000 yards of yarn will be obtained. The length of yarn drawn from 
each bobbin is treated separately after the printing operation, and is called a hank, 
and each hank supplies one thread of the pile warp that is subsequently placed on the 
weaver's beam. The length of thread that can be used to form a hank is limited for 
various practical reasons, one of which is that it should not exceed what can be 
placed upon a ** setter's " bobbin. 

The Printing Drum. — A printing drum is provided at one side near the rim 
with a series of ratchet teeth, represented at R in Fig. 456, which are engaged 
by a pawl or catch P. The pitch of the teeth is arranged to coincide with the length 
of yarn that it is estimated will form one loop. Thus, assuming that 3 inches of 
pile yarn are required to form 1 inch of cloth with 9 wires per inch, in changing 
the catch P from one tooth to the next, the yarn on the surface of the drum will 
be moved 3 inches -5- 9 wires per inch = ^ inch. The circumference of a dnmi 
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is divided into a definite number of teeth, usually a number which is & multiple 
of several smaller numbers, and the teeth are numbered on an index alongside 
from 1 upward. A drum with 648 teeth will permit the printing of a design repeating 
in length on 648 loops, or wires, or horizontal spaces of the design paper, or on 
any number which is a division of 648. E^ch tooth represents a traverse of the 
printing pulley, or a type, or a horizontal space of the design. 

A drum generally has two indices each provided with ratchet teeth, one index 
being coarser than the other in order that the drum may be used for textures which 
are different in pitch and in length of pile. Thus, one index of a drum may have 
648 teeth to the circumference, and the other 432 ; then if the former gives j, inch 



Fig. 466, 

of pile yarn to each loop or type, the latter will give | inch. Suitable sizes of drums, 
with the number of teeth to the circumference, are as follows : — 18 feet 9 inches 
circumference with 648 teeth in the fine pitch and 432 teeth in the coarse pitch ; 
25 feet 6 inches with 864 and 576 teeth ; 28 feet 10 inches with 972 and 648 teeth ; 
and 31 feet 6 inches with 1,062 and 708 teeth. The largest sizes are used more 
especially in the manufacture of carpet squares. In every case the fine pitch gives 
035 inch to each type, and the coarse pitch, 0-634 inch, or rather more than ^ inch 
and i inch respectively. A small drum is also used which is 6 feet 5 inches in cir- 
cimiferenoe, with 216 teeth, the pitch being the same as the fine pitch of the large 
drums. 
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The Printing Pulley. — Situated immediately underneath the drum is a metal 
carnage which is provided with four grooved wheels that rest on a pair of rails 
running the width of the drum. The carriage is so constructed that a colour box 
can be readily put in or taken out ; and as many colour boxes are employed as 
there are different colours in the design to be printed. Each colour box contains 
a supply of the proper dye solution, and the colour is applied to the pile yarn, 
while it is wound round the drum, by means of a printing pulley which is partly 
immersed in the liquid. The width of the face of the printing pulley is approximately 
equal to the distance that the yam is moved by the drum when the latter is turned 
one tooth. The carriage is made to traverse the breadth of the drum, and the 
printing pulley revolves in the dye solution and runs with its upper surface in 
contact with the yarn, thus printing on the threads the colour which is contained 
in the colour box. The width of colour printed at each traverse is equal, theo- 
retically, to the length of yarn required to form one loop or tuft, and corresponds 
to one wire or one horizontal space of the design paper. If only part of the width 
of the drum is covered with yam the printing pulley is automatically " dipped " 
or lowered out of contact with the surface which is uncovered. 

The Scale Board. — A large design is divided longitudinally into sections each 
of such a width that it can be conveniently handled during printing, and each 
portion is pasted to a separate board and then varnished. If the time available 
for printing a design is limited two or more of the separate sections may be printed 
simultaneously at different drums. As shown in A Fig. 456, the spaces of the 
design are numbered along the bottom to indicate the number of each pile thread 
in the design, and at the side, to correspond with the numbering of the teeth of 
the drum. The printer uses as a guide a narrow piece of wood with a bevelled edge^ 
termed a scale board, which is divided by horizontal lies to suit the pitch of the 
design paper, as shown at B in Fig. 456 ; and the horizontal spaces of the scale 
board are also numbered to correspond with the numbering of the teeth of the 
drum. The scale board is placed on the design with the bevelled edge alongside 
the vertical cord (or thread) to be printed — No. 30 in Fig. 456 — with the numbers 
on the board and at the side of the design coinciding. ' 

Operation of Printing. — Each colour of the design is indicated by a letter 
or number, and the colour box which contains the corresponding colour is similarly 
indicated in order to avoid trouble in selecting the colours. The colour, which is 
judged to be the most suitable to print first, is selected, and assuming that this 
is represented by the solid marks, which, in the cord numbered 30 in Fig. 456, 
are indicated on the spaces numbered 4, 10, 22, 23, etc., the drum is turned by 
means of a hand wheel so that the pawl P engages in succession the teeth that 
are correspondingly numbered. At each engagemeni the printing carriage, containing 
the proper colour box, is traversed with the scroll pulley in contact with the threads. 
When all the types of the cord 30, which correspond with the spaces on which 
the first colour is indicated, have been printed round the entire circuit of the drum, 
the colour box is changed for one containing another colour. Assuming that 
this is represented by the vertical marks in the cord No. 30 in Fig. 456, the drum 
is then turned so that the pawl P engages the teeth numbered 2, 3, 7, 8, 9, etc., 
in succession. The printing of each colour is completed round the circumference 
of the drum before another colour is commenced, and the process is continued 
until the last coloui has been applied and every portion of the threads has been 
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printed the proper hue. C in Fig. 456 represents a portion of a drum covered 
with threads which are printed to coincide with the types 1 to 23 of the vertical 
cord numbered 30 ; and a few connecting lines are shown between the horizontal 
spaces of the cord and the teeth that are correspondingly numbered. The drum is 
rotated in the direction shown by the arrow. 

If a design repeats in length on ^, ^, or i, of the number of teeth of the drum, 
each colour is carried forward round the drum for a corresponding number of repeats 
before the colour box is changed. Thus, assuming that the design shown at A 
in Fig. 456 repeats on 216 horizontal spaces or types, and that the drum has 648 
teeth, the design will be repeated three times in the circumference, and the first 
colour (indicated by the solid marks) will be printed with the pawl engaging the 
teeth 4, 10, 22, 23, etc., then the teeth 220, 226, 238, 239, etc., and then the 
teeth 436, 442, 454, 455, etc., and so on. In such a case a scale board would be 
used which is divided vertically into three portions, the first numbered from 1 to 
216, the second from 217 to 432, and the third from 433 to 648. 

If all the threads in a design are different from each other each vertical cord 
represents one filling of the drum and one operation of printing ; thus, if there 
are 216 difPerent threads in the repeat the printing process is repeated 216 times. 
The printer works at two dnmis alternately — printing at one while the yarn is 
prepared at the other. In the case of " centred,*' or " wheel," designs, in which 
one-half of the design is like the other half, but turned over or round, each filling 
of the drum and process of printing enables two threads to be obtained, so that 
216 threads of such a design can be produced by repeating the process 108 times. 
In small repeating designs the number of printing processes may be reduced to 
one-third, one-fourth, etc., the number of pile threads in the width of the cloth. 
Carpet " squares" are made up to 144 inches wide, but they are generally designed 
on the centred or wheel principle ; and from 288 to 676 separate processes of printing 
are necessary (according to the pitch of the cloth and the form of the design) in 
producing a '' square " 72 inches to the half width. 

The operation of printing a design is, therefore, a long and tedious process 
(occupying from two or three weeks for an ordinary design to eight or ten weeks 
for a large square if only one printer is employed), but a very large number of repeats 
of the design can be produced at one printing operation. For instance, if a drum 
has 648 teeth, and there are 648 wires in the repeat of the design, as many repeats 
are printed at the same time as there are threads alongside each other on the drum ; 
while three times as many repeats as threads are printed, if the design occupies 
one-third of the number of teeth, or 216 wires. Thus, if 160 circuits are made 
from each of six bobbins, 960 repeats are obtained if there is only one repeat to the 
complete circle of the drum, and 2,880 repeats if there are three repeats to the 
circumference. With nine wires per inch the approximate length of carpet produced 
by one complete operation of printing will be : — (648 types x 960 threads) -^ 9 
wires = 69,120 inches or 1,920 yards. 

Processes that Follow Printing.— Following the complete printing of each 
dnunful, the next process is " rubbing," in which a piece of wood with a flat end 
is rubbed over the surface of the yarn on the drum, each colour being treated in 
succession. This process causes the colouring matter to more completely penetrate 
the threads, and at the same time superfluous colour is removed. The drum is 
then stripped by lifting the sheet of oilcloth clear away along with the thieads, 
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and to the latter a ticket is attached that is nmnbered to coincide with the number 
of the vertical cord in the design, and each hank (or thread from a separate bobbin) 
is tied separately. 

The processes of steaming (to fix the colours), washing, and drying follow^ 
then the thread from each hank is wound on to a setter's bobbin, which is numbered 
to correspond with the number of the thread. After all the threads of a design 
have been wound, the bobbins, by means of the numbers upon them, are placed 
in proper order in a bank or creel in readiness for the beaming. Assuming that 
six hanks (previously wound from six bobbins) have been printed at each filling 
of the drum, the creel will be filled six times if all the threads in the design are 
different from each other, and three times if the design is centred or on the wheel 
principle. Each filling of the creel with setter's bobbins usually supplies the yam 
for one pile warp. 

Beaming the Pile Warp. — The winding of the pile threads on to the weaver's 
beam requires to be very carefully performed, and is done in a special i^anner 
as in this process the printed threads have to be so placed alongside each other 
that the colours are brought in correct relative position horizoniaUy according 
to the design. In front of the bobbin creel there is a carriage with two rack wheels 
at each side, the teeth of which fit into the teeth of two rack rails fixed to the 
floor. The pile threads are passed from the bobbins through a reed at the rear of 
the carriage, then between a pair of flat bars which can be clasped together, and 
over a setting board (at the front of the carriage) that has grooved horizontal lines 
on its surface There is also a pair of clasp bars in front of the warp beam stand 
at the other end of the rack rails. The warp is nm on to the beam in short lengths 
at a time, the threads being first compared with and set to the design with the aid of 
the grooved lines on the setting board, then held firmly by the clamps connect'Cd 
to the carriage while the threads are wound on to the beam, during which the 
carriage is moved forward on the rack rails. The clamps in front of the warp beam 
stand are then closed and those in front of the carriage opened while the latter 
is run back on the rails, when the pile threads are again adjusted to the design, 
on the setting board. The process is repeated, the carriage being run to and fro 
between the creel and the warp beam, throughout the length of the warp. The 
design shows in an elongated form on the threads as they are wound on to the beam. 

Structure of Tapestry Pile. — The structure of a looped pile tapestry carpet 
is illustrated in Fig. 457, in which E shows a small design, and F the corresponding: 
complete plan of the cloth. Each group of threads consists of two ground or fine 
chain threads, one pile thread, and three stuffer threads, which are passed through 
one split of the reed. G shows how the threads in the first group interlace with 
the picks, the pile thread changing colour, as represented by the different markings, 
to correspond with the different marks shown in the first vertical space of E. The 
similarity of the structure to that of the Brussels pile will be seen by comparing 
G with C in Fig. 450. A large quantity of stuffer yarn is introduced in the tapestry 
cloths in place of the pile threads, which, in the Brussels structure, lie in the 
foundation. 

Tapestry Pile Weaving. — There are two picks to each wire, and the same as 
in Brussels pile weaving, a double shed is formed and a wire is inserted at the same 
time as each alternate pick of weft. The pile and the stuffer threads, which are 
lifted on the even picks in the plan F, Fig. 457, are drawn on the same heald* Tins 
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heald, however, is provided with a special form of mail, as shown at H in Fig. 457, 
and the pile threads are passed through small ejes K, and the stnfier threads through 
long eyes L. The heald is placed at the front, and is given a greater movement 
than the two healds which carry the fine chain threads, with the result that an 
upper line of pile threads is formed below which a wire ia inserted. At the same 
time the lower portion of the long eyes of the mails raises the stufifer threads level 
with the fine chain threads that are hfted by one of the fine chain healds to form 
the top line of the weft shed. 

Cut-pile tapestry cloths are largely made with two picks to each wire, a cutting 
wire being used in place of a 
looping wire, but in some 
cases, in order to render the 
cut pile firmer, three picks 
are inserted to each wire. 
The structure is then the 
same as the Wilton pile struc- 
ture illustrated at F in Fig. 
447, except that there is only 
one pile thread in each group, 
and a greater number of 
stu5er threads are intro- 
duced. 

The particulars of a good 
quality of a worsted tapestry 
pile carpet are as follows : — 
Three-ply 2/15'8 worsted pile, 
S/S's cotton fine chain, 14 
lbs. per spyndle jute stuffer, 
8 lbs. per spyndle hemp weft ; 
8 pile threads and 9 wires 
j)er inch ; 88 inches of carpet 
from 225 inches of pile 
yam. In lower qualities the 
number of pile threads and 
wires is reduced to about 6} 

per inch, jute is used instead f^_ 457, 

of cotton for the fine chain 

warp, and from 112 to 125 inches of carpet are produced from 252 inches of 
pile yarn. 

A heavy woollen rug may be made with 160 pile threads, on 30 incheS; of 
4/125 yards per ounce woollen ; ISJ wires on 3 inches, 2-ply 14 lb. jute stuffer, 
3-plv 7 lb. jute fine chain, and 2-ply 8 lb. jute weft. 

The bleeding or running of the colours into each other ia one of the chief sources 
of irregularity in designs for these textures, light colours suffering most. The 
difficulty ia got over to some extent by allowing a relatively larger number of cords 
in the design for the lighter colours ; while, again, a narrower printing pulley 
may be employed for the dark than for the light colours. 
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CHEMILLE, OR PATENT AXMINSTER PILE 

The distiiictiTe lestures of cheniOe Axminst^ pQe fmbnea mnz — (1) A cut 
pile ta prodnccd trithont the aid of wires. (2) all the jmIc mateiial is oa the sari»ee 
of k fooikUtion dotb, (3) any nnmba' of cotonre can be emplored. och of which 
appears definite uid smart. Two separate opentione of wearing att required 
in prodacing the texture. In the first operation, which is tenned " weft weaving." 
the pile rara, in the form of weft, is interwoven with groups of wwp threads that 
are placed some distance apait. This is fcJlowed by a process in which the bbric 
is converted into a Dumber of long threads that form the chenille ]Hte, which 

in the second operation 
of weaving (tenned set- 
ting) is inserted as weft 
in snch a manner as to 
form the pile Boxtixe of 
a foundation texture. 

Comparison with 
TaftStry Plk.— The mode 
of preparing the chenille 
produces a certain degree 
of ajmilarity in the pile 
to the printed tapestry 
pile, as in both cases any 
number of colours can 
j(] be introduced, the col- 

9 ours are arranged in the 
8 pile threads in the exact 

7 order in which they are 
* required to show in the 

. cloth, while a large num- 

• ber of repeats of the 
2 design are obtained at 

I one operation. In a 

cheniJIe thread, however. 

Fig. 458. *Ii^ colours are developed 

in the form of tufte of 

libres (a looped pile cannot be woven on the chenille principle), and each colour 

is quite distinct from the neighbouring colours. In a tapestry pile thread, on 

the other hand, the colours run into each other, and are not clearly defined at 

their joinings, while the pile (which may be either looped or cut) is produced 

during the subsequent weaving of the texture. Further, the chenille thread is 

traversed from side to side of the cloth, whereas the tapestry pile thread is 

introduced longitudinally. 

Chenille Pile Designing.— The principle of designing is the same as in other 
pile textures in which the pattern is due to diversity of colour, the design being 
painted out exactly as it is required to appear when woven. On account of the 
means employed in producing the cioth it is of greater importance in this than 



CHENILLE OR PATENT AXMINSTER PILE FABRICS 445 

in any other class of pile that the design be drafted on paper to the proper size, 
and for this reason a special quality of design paper is generally used. 

A portion of a chenille Axminster design is illustrated in Fig. 458, in which 16 
diSerent colours are represented by as many different marks. Each large square 
of the design paper, which represents 1 square inch, is divided into 9 spaces verticaUy 
and 5 spaces horizontally, each vertical space corresponding to two picks of the 
weft which forms the chenille, and each horizontal space to one chenille thread. 
The design paper is thus ruled in the proportion of one-half the number of picks 
put in during the first weaving operation to the number of chenille threads inserted 
in the second weaving 
operation. Each small 
space of the design paper 
represents two pile tufts 
formed in the colour that 
the mark indicates. 

The pitch of design ^ 

paper shown in Fig. 458 
is suitable for a texture 
in which the chenille 
threads are woven with 
IS picks per inch, and 
which contains 5 chenille 
threads per inch, giving 
90 tufts to the square 

inch. The pitch varies B 

greatly in different cloths, 
langii^; from 26 picks per 
inch in the chenille and 12 
chenille threads per inch 
(giving 312 tufts to the 
square inch) to 8 picks 
per inch in the chenUIe 
and 3 chenille threads per 
inch (giving 24 tufts to Pip ^gg 

the square inch). For 

the former each square inch of the design paper is divided into 13 X 12 spaces. 
and for the latter into 4x3 spaces. 

Although a design may repeat two or more times across the width, it must 
be extended to the full width of the texture to be woven. The horizontal spaces 
are numbered in consecutive order, the odd numbers on the right and the even 
numbers on the left, as shown in Fig. 458. 

Formation of the Chenille. — In weaving the chenille the design is turned so 
that the horizontal spaces are in line with the warp threads, and the cords or spacer 
are gone through in succession, beginning at the bottom and then at the top of 
succeeding cords, where the number is indicated. The weaver uses as many shuttles 
(which are changed by hand) as there are colours in the design, and two picks 
of the proper colour of weft are inserted to each horizontal space in a cord. This 
is illustrated in Fig. 459, which shows the order of welting to correspond with the 
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bracketed portion of the first horuontal spaee of Fig. 458, an enhrged pljui of wiiSch 
u given on the left of Fig. 499. The different colonrs are inserted in Hie order 
indicated in the design until the given longitodinal cord is completed, then a 
small space mav be left without weft in order that in the setting the cheniTle tluead 
wili mere readily turn at the sides of the doth. Afterwards, the next longitudinal 
cord is gone through in the same manner, but in the opposite direct«m, and the 
process is continued until every cord in the repeat has been gone over. 

The total length of chenille thread required to produce a design is equal to 
the length of a cord (originally a horizontal space) multiplied by tiie number of 
cords. Assuming that in the repeat of a design there are 120 chenille threads which 
are different from each other, and that 216 double weft picks are inserted in weaving 
each chenille thread the width of the cloth, there wiU be 120 x 216 X 2 = 51.844 » 
picks inserted in producing the chenille for the fuU design. However, a large 
number of chenille threads may be woven alongside each other at the same time, 
so that one operation of chenille weaving enables very many repeats of the design 
to be obtained. Moreover, in the case of wheel designs and designs which are 
centred horizontally, it is only necessary to weave one-half of the chenille threads 
in the repeat in order to produce the full pattern. 

For convenience in selecting the shuttles in the weft weaving each colour 
in the design may be indicated by a number, and the shuttles containing tiie corre- 
sponding colours be numbered to coincide. Two methods are employed by which 
the weaver is enabled to compare the distances woven in the different colours 
with the spaces occupied by the respective colours in the design. In a recent system 
the design is suspended vertically, and is made to travel up and down at the rate 
that the fabric is drawn forward in the loom, while from the position of a pointer, 
which can be slid laterally from one vertical space to the next as each is completed, 
it can be seen when the proper number of picks of each colour have been inserted. 
In an older system, which is still largely used, the design is cut into strips, each 
two cords wide, and each strip is in turn attached to the cloth, passed through 
a wide space in the reed, and lightly weighted at the other end. The strip is drawn 
forward with the fabric, and as each colour in a cord reaches the edge the shuttle, 
with the corresponding colour, is inserted. After the first cord is completed the 
strip is turned round and the second space is similarly gone through. 

The chenille is woven in a plain loom which is fitted with a gauze mounting. 
The warp threads are arranged one end crossing two standard ends, and two groups 
of threads are reeded into consecutive splits of the reed with a space between them 
and the next two groups. Frequently, an ordinary form of reed is used, a number 
of splits being left empty between the groups of warp threads, but in some cases 
the reed contains splits only where the groups of threads are required to pass through. 
The space between the groups is varied according to the length of pile required, 
the pitch ranging from about I inch for a short pile to 1 inch and over for a very 
deep pile. 

Fig. 459 shows how the threads interlace, as viewed from the side that is imder- 
neath during the weaving of the chenille. A texture is produced across which 
the variously coloured picks of weft extend, being firmly bound in at intervals 
by the gauze interlacing, as shown in the portion lettered A in Fig. 459. The next 
process consists of cutting the picks in the centre of the space between the groups 
of gauze threads, as represented at B. This is followed by a process in w^hich the 
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stripe are subjected to heat, moisture, and pressure, wUch causes each to assume 
the form of a thread in which the severed weft picks are shaped as illustrated 
below B. The threads are then indicated by a letter or munhei, and each is wound 
separately in a convenient form for subsequent use. 

All the chenille threads that are woven alongside each other (with the exception 
of the selvage threads which are wasted) are, of course, exactly alike, and as many 
threads — within the capacity of the loom — are woven at the same time as will give 
the required number of repeats of the design. The counts of the pile weft is usually 
equal to 2's or S's worsted, and 
may be 2/4's, three-ply 2/l2's. 
or two-ply 2/I2's worsted, but 
for a very deep coarse pile a 
yam ranging from 30 to 40 
yards per ounce may be used. 
The gauze threads are generally 
equal to about 10'b or 12*8 

cotton, and 3/30's or 4/50*8 t 

may be used for the crossing 
threads, and 2/24'8 or 3/36's 
for the standard threads. For 
100 yards of chenille thread 
about 115 yards of the standard 
threads, and from 170 to 220 
jards of the crossing threads 
are required, the lengths vary- 
ing according to the thickness ^ 
of the weft and the number 
of picks per inch. 

Setting. — In this — the 
second weaving operation— 
the chenille pile thread, in 
which the differently coloured 
tnfts are arranged in precise 
order according to the design, 
is traversed from side to side, 

and is bound in by means of Pig 4^0 

a fine linen or cotton warp to 

the surface of a foundation texture. The length of each pile thread that is 
taken up at each horizontal traverse is equal to the width of a horizontal space 
of the design. In a recent method of " setting," a length of the chenille thread 
ia placed within an oblong metal case in such a manner that when it is with- 
drawn it is free from twists. The case is placed in a specially shaped ahuttle, and 
the chenille is woven into the cloth in the same way as weft, escept that the 
loom stops aft«r the insertion of each pick of chenille while the weaver combs 
the thread forward and " sets " it in the proper relative position to the. 
preceding pick of chenille. 

Structure of the Fabric. — The structure of the foundation varies according 
to the purpose of the fabric — table covers, hangings, etc., being made lighter and 
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more flexible in the foundation than carpets and rugs which require to be very 
stiff. D in Fig. 460 shows the weave plan, and E a cross-section through the weft 
of a structure in which there are two picks to each chenille thread, one ground end 
to two stuffer ends, and one fine binder end or catcher to every nine ends of the 
foundation. F and G similarly show a weave plan and a cross-section of a structure 
in which there are four picks to each chenille thread, one ground end to two stuffer 
ends, and two fine catcher ends to eighteen ends of the foundation. Both structures 
may be woven with nine ground ends, eighteen stufier ends, and three catcher 
ends per inch, while for the first example, 12 picks and 6 chenille threads per inch 
are suitable, and for the second, 16 picks and 4 chenille threads per inch. The 
catcher ends unite the chenille pile threads to the foundation, as shown in the 
diagrams E and G. 

H and K in Fig. 460 illustrate another structure which is woven with 4 picks 
to each chenille thread. In this case the warp is arranged 1 groimd end, 1 stufEer 
end for three times, 1 float end, and 1 fine catcher end. The float end is raised 
over all the picks of the foundation, but passes under the chenille thread, and 
the object of its insertion is to raise the chenille above the foundation and bring 
it more prominently to the face. In each example given in Fig. 460 only the fine 
catcher ends pass over the chenille pile threads. 

MOQUETTE, OR ROYAL AXMINSTER PILE 

Royal Axminster pile belongs to the tufted class, the designs for which are 
painted out in exactly the same manner as for chenille Axminsters, and like the 
latter they possess practically no restrictions as to the number of colours that can 
be introduced. The sectional plan given in Fig. 458 will, therefore, serve to illustrate 
the method of designing for the cloths. The tufted pile may be formed by 
hand, as in certain classes of Eastern carpets and rugs, or by machinery, the 
latter method being now much more commonly employed because of its greater 
productiveness and cheapness. 

In machine tufting the differently dyed pile yarns are first wound side by 
side on bobbins which are as long as the width of the texture to be woven, 
and a separate bobbin is employed for each horizontal space in the design — that is, 
each horizontal row of tufts. As many tufting bobbins are, therefore, employed 
as there are horizontal spaces in the repeat of the design, and the bobbins, which 
are nimibered from one upwards to coincide with the horizontal spaces, are arranged 
in consecutive order in two endless chains by which thev are carried. As many 
pile threads are wound on to each bobbin as there are tufts of pile to be formed 
in the width of the cloth, and these threads are arranged as to colour in the order 
in which the colours are indicated in the corresponding horizontal space of the design. 
Assuming that a design repeats upon 144 vertical spaces, and 216 horizontal 
spaces, 144 tufts will be formed in each horizontal line of pile, and 216 bobbins 
will be used, each containing 144 threads. A separate thread is provided for every 
small space in the design, and each thread is dyed the colour that is indicated 
upon the corresponding space. 

The chains carrying the bobbins are slowly rotated, and a fresh bobbin is 
presented every 4 or 6, etc., picks. The pile threads from each bobbin are passed 
separately through tubes, and each time a row of tufts is formed a length sufficient 
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to form B. tuft is cut ofi each thread. This is inserted in the shed, and passed below 

a double weft pick with the free ends pointing upward. (The method of inserting 

the weft causes the picks to run in pairs.) One type of this class of structure is 

illustrated in Fig. 461. In the 

weave given at A, the picks, 

which are double in the cloth, 

are shown separately, the dots 

indicating the lifts of the ground 

or fine chain threads, the shaded 

squares the lifts of the stuSer 

threads, while the oval marks 

indicate the picks under which 

the pile tufta are inserted. The 

diagram B represents how the Fig. 4^1, 

threads interlace with the picks; 

the Utter are shown arranged to correspond with the order in which they are 

inserted, whereas in the cloth the two picks in the lower line are directly below 

those ID the upper line, and thus form a back to t^e pile tufts. In the example 

three double picks are inserted to each row of tufts. 
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Advantages and disadvantages of warp backings 
13 
and disadvantages of extra warp 

figuring, 131 
of backed, double, and treble 
systems, 1 
Alhambra quilts, 135, 219 

Heald and harness mounting for, 135 
Interweaving of extra ends in ground, 137 
Method of designing for, 137 
Particulars of, 136 
Structure of, 135 
Astrakhan, Imitation, 405 
Warp<pile, 403 
Weft-pile, 377 
Axminster pile. Chenille or patent {see chenille) 
Axminster pile, Royal or Moquette, 448 
Colouring of, 448 
Method of designing for, 448 
Preparation of pile yam for, 448 
Structures of, ^9 
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Backed cloths, 1 

Comparative setting of, 18 
Figured reversible {see reversible) 
Imitation or pseudo {see imitation) 
Number of threads in repeat of, 4, 10, 16 
Stitching or tying in {see stitching) 
Warp- {see warp-backed) 
Weft- {see weft-backed) 
with firm and loose back, 7 
with warp-pile face, 403 

Backed cloths with wadding threads, 21 
Drafting in healds for, 22, 23 
Interweaving of wadding with backing 

threads, 23 
Method of warp stitching, 21 
„ weft „ 23 

Object of, 21 

Warp-backed and weft- wadded, 22 
Weft-backed and warp-w6kdde4, 21 

Backed, double, and treble systems. Advan- 
tages of, 1 

Bac^ng weave, Position of, in double cloths, 
52,55 
Relative position of ties to, 52 

Beaming for double cloths, 41 

„ warp-backed cloths, 15 

Bed mats, 220 

Book-musUn fabrics. Figured, 169 
Cardcutting for, 171, 173, 174 
Card-saving mechanism for, 175 
Counts of design paper for, 175 
Features in painting out designs for, 172 
Ground weave variation in, 173 



Book-muslin fabrics. Ground weft cords in, 174 

Limitations in, 171 

Production of variety in, 171 

Proportion of cover in, 175 

Structure of, 170 

System of loom mounting for, 170, 175 

Weaving particulars of, 174 
Bottom and top douping, 221, 235, 278 
Broad double plain stripes, 75 
Brussels pile structures {see Wilton) 



Card-cutting for book-muslin fabrics, 171, 173, 

174 
for double-plain jacquard, 202 
for extra warp figures, 142, 145 
for extra weft figures, 108, 110, 116, 118 
for extra weft and extra warp figures, 150 
for gauze fabrics, 260, 261, 263, 276, 280 
for heald and harness mounts, 118, 142, 

145, 193 
for ingrain carpets, 202, 203, 205, 207, 208 
for inverted hook jacquards, 163 
for Madras gauze fabrics, 291, 293 
for Marseilles quilts and fast-back toilets, 

211 
for Mitoheline or patent satin quilts, 218 
for pick-and-pick figuring, 120, 121, 123 

124 
for reversible weft-face cloths, 129, 131 
for sectional jacquard arrangements, 160 
for split harness mountings, 165, 167, 197 
for swivel figures, 337, 342, 343, 346 
for tapestry and upholstery cloths, 124, 

189, 191, 193, 194, 197, 199 
for Turkish towelling fabrics, 393, 394 
for warp pile fabrics, 410, 412, 415, 417, 

419, 420, 422, 424, 425 
for weft pile fabrics, 380 
for Wilton and Brussels structures, 430 
Card-saving, Methods of, 161 
in book-muslin fabrics, 175 
in damask fabrics, 177, 180, 184 
in double-plain jacquard, 202, 204 
in fancy toilet cloths, 210 
in inverted hook jacquards, 162 
in Marseilles quilts, 212, 216 
in Mitoheline or patent satin quilts, 218 
in pressure harness, 180 
in self -twilling jacquard, 184 
in split harnesses, 164 
in warp pile fabrics, 410, 412 
in Wilton and Brussels carpets, 431 
Cellular tennis shirting, 230 
Centre-stitched double cloths, 92 
Check-lined, 92, 95 
Method of heald drafting, 94 
Reversible, 94 
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Centre-stitched doable cloths. Warp-method of 
stitching, 93 
Weft-method of stitching, 95 
Check designs. Double-plain, 81 
Check-lined double cloths, 92, 95 
Chenille or patent Axminster pile, 444 
Colouring of, 444 

Comparison with tapestry pile, 444 
Counts of design paper for, 445 
Distinctive features of, 444 
Formation of chenille, 445 
Method of designing for, 444 
Particulars of, 447 
Setting, 447 
Structure of, 447 
Use of float ends in, 448 
Chintzing, 126, 175. 291 

Circular-swivel mechanism {see swivel mech- 
anisms) 
Colouring of backing ends in double plain 
stripes, 79, 86 
of book-muslin fabrics, 175 
of chenille Axminster pile fabrics, 

444 
of double plain stripe cloths, 70, 75, 

76, 79, 81, 82 
of double twill and sateen stripe 

cloths, 87 
of double weave figured combina- 
tions, 151 
of extra weft and extra warp figures, 

107 
of gauze fabrics, 221, 229, 231, 275 
of Ingram carpets, 200, 203, 205, 207 
of interchanging double weaves, 67, 

70 
of lappet fabrics, 312, 319 
of Madras gauze fabrics, 288, 292, 

295 
of Mitcheline or patent satin quilts, 

217 
of moquette or royal Axminster pile, 

448 
of net or spider lenos, 234 
of plain warp pile fabrics, 406 
of swivel fabrics, 335, 339, 341, 343 
of tapestry and upholstery cloths, 

186, 187, 190, 194, 195, 199 
of tapestry pile fabrics, 437 
of Turkish towelling fabrics, 387, 394 
of weft pile fabrics, 371 
of Wilton and Brussels pile struc- 
tures, 426, 427, 433, 435 
Comber-boards, Working {see working comber- 
boards) 
Combination of backed and single weaves, 18 
Combinations of lifting rods or bars with 

jacquard machines, 164, 197 
Common wheel lappet system (see lappet) 
Comparative setting of backed cloths, 18 
Comparison of ordinary and special jacquards, 

156 
„ top and bottom doup pegging 

plans, 235 
Corded velveteen {see weft pile) 
Crepon ground with warp pile figure, 421 



Crepon structure^ 155 
Cut double cloths, 65 
I Beaming and drafting, 68 

Method of designing, 69 
produced by interchanging the threads, 6<> 
„ interweaving in 3-and-3 order, 
i 67 

Stitching or tying in, 65, 68 
I Cut pile, 395, 397 
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Damask fabrics, 177 

Card saving in, 175, 177, 180, 184 
Counts of design paper for, 186 
Method of designmg, 177, 179, 184 
Non-reversible, 164, 177 
Pressure harness {see pressure harness) 
Production of diversity of effect in, 185 
Reversible, 177 

SeH-twilling jacquard {see jacquard, sclf- 
twiUing) 
Decked mails, 177 

Defective conditions in double cloths, 51, 53, 

58,60 
,. „ weft backing, 6, 9, 11 

Denting extra warp patterns, 138, 140, 150 

gauze fabrics, 220, 230, 232, 235, 249 
Madras muslins, 283 
Wilton and Brussels structures, 429 
Distorted weft effects, 244, 246, 252 
Dogskin weft pile, 378 
Double cloths, 2, 24 

Arrangements of threads in, 25 
Beaming, 41 

Centre-stitched {see centre-stitched) 
Construction of designs for, 28, 55 

drafts for, 42, 59, 61 
pegging plans for, 44, 59, 
61 
Cut {see cut double cloths) 
Defective conditions in, 51, 53, 58, 60 
Double-stitched, 4, 41, 46, 47 
Effect of stitching on number of healds, 45 
in which the threads interchange {^ee 

interchanging) 
Marking for warp in, 31 
„ weft in, 28 

Origination or selection of weaves for, 26 
Position of backing weave in, 52, 55 
Relation of ties to weaves in, 52 
Relative position of healds in draftinc 12 

„ thickness of threads in, 26, 30 
Reversible, 61 

Reversing the healds in weaving, 44 
Special cUsses of, 63 

„ features in, 47 ^ 
Stitching or tying {see stitching double 

cloths) 
Structure of, 24 
Systematic construction of designs for, 55, 

57,69 
Wadded (^e wadded double cloths) 
warped and wefted l-and-l, 28, 42, 44, 45, 
46, 48, 51, 56, 57, 62 
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Double cloths — 

warped and wefted 2-and-l, 31, 47, 49, 59, 

62 
3-and-l, 34 
2-and.2, 40 
in mixed order, 35 
irregularly, 36 
wefted in even picks, 36 
with centre wadding cloth, 106 
compound face weaves, 61 
warp pile face, 403 
Double cloths, Figured, 151, 187 

Fine and coarse fabrics combined, 153 
in combination with warp pile, 419, 420 
in doable plain weaves, 75, 151, 160, 187, 
200,216 
twill weaves, 153 
weaves and warp and weft float, 
154, 190 
„ weft figure on warp 
rib ground, 155 
in ingrain carpets, 200 
in tapestry and upholstery cloths, 187 
Methods of arranging the colours in, 151 
producing cre]K>n effects, 155, 420 
Double-face Turkish towelling fabrics, 383, 384 

„ warp pile fabrics, 404 
Double plain check designs, 81 
Double plain figured cloths, 75, 151, 160 
in fine and coarse fabrics, 153 
in ingrain carpets, 200 
in Marseilles quilts, 211, 215 
in Mitcheline quilts, 216 
in tapestry and upholstery cloths, 187 
Sectional jacquard and harness arrange- 
ments for, 156 
Special jacquard and harness arrange- 
ment for, 200 
with pile figure, 419, 420 
with weft or warp figure, 154, 190 
Double plain jacquard {set jacquard, double 

plain) 
Double plain stripe cloths, 69 

arranged 1-and-l as to colour, 70 

„ 1 face, 1 back in the warp, 76 
Broad stripes in, 75 
Correct joining of weaves in, 72 
Cutting and joining the weaves in, 78 
Drafting in healds, 81 
Horizontal hairline in, 73 
Intermingled colour effect in, 73 
in three and four colours, 82 
Methods of arranging threads in, 70 

„ colouring the backing ends in, 

79,86 
„ construction compared, 76 

„ designing, 72, 79 

Specially arranged, 74 

„ coloured in the warp, 76 
3-8hade patterns warped 1 face, 1 back, 84 
4-shade patterns warped 1 face, 1 back, 

85 
4-shade patterns coloured 1-and-l in the 

warp, 82 
Union of fabrics in, 69, 76, 81 
Vertical hairline in, 70, 78 



Double-plush weaving, 404 
Double-scale harnesses (see split harness) 
Double stitching, 4, 41, 46, 47 
Double-twill and sateen stripe cloths, 86 

arranged 1 face, 1 back in the warp, 87 

coloured 1-and-l in the warp, 87 
Double twill figured cloths, 153 
Double- wefted reversible figured cloths, 126 
Doup healds, 221 

Setting of, 224 
Drafting in healds for backed cloths with 
wadding threads, 22, 23 

for centre stitched double cloths, 94 

for out double cloths, 68 

for double cloths, 42, 59, 61 

for double-plain stripes, 81 

for extra warp stripes, 138, 141 

for gauze fabrics, 222, 233, 237, 257 

for tapestry pile carpets, 442 

for treble cloths, 101 

for Turkish towelling fabrics, 385 

for warp-backed cloths, 15 

for warp pile M>ric8, 400, 407 

for warp-wadded double cloths, 92 

for weft-backed clothft, 9, 12 
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Easer or slackener, 223 

Embroidery and swivel ornamentation com- 
pared, 335 
End-and-end figuring, 145 
Extra threads. Introduction of, 1. 

Disposal of surplus, 107 

Economical use of, 1 48 

in both warp and weft, 148. 

Methods of introducing, 107 

Objects of introducing, 1 

Principles of figuring with, 106 
Extra warp figuring, 131 

Card-cutting for, 142, 145 

Combination of continuous and inter- 
mittent, 141 

combined with gauze, 240, 249 

Comparison with extra weft figuring, 131 

Continuous in one extra, 132 

Counts of design paper, 135 

Denting stripe patterns, 138, 140 

Drafting stripe patterns, 138, 141 

End-and-end, 145 

Extra warp cut away, 133 

stitched between face fioats, 
137 
„ by special picks, 

140 

Heald and harness mounting for, 135 
„ knitting plans for, 138 

in Alhambra quilts (^ee Alhambra) 

in four colours, 146 

in two extras, 140 

intermittent in one extra, 137 

Method of designing, 133, 137, 138, 143 

Ornamentation of ground by stitching, 137 

Planting in, 145 

Reversible warp-face, 147 
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Extra weft and extra warp figuring, 148 

Doable weave combinations {see double 

cloths, figured) 
Economical use of extra threads, 148 
Extra weft figuring, 106 

Arrangement of loom motions in, 116 
Card-cutting for, 108, 110, 116, 118. 120 
Chintzing in, 126, 175, 291 
Combined with gauze, 242 

„ „ ground weft figure, 116 

Continuous in one extra, 108 

„ two extras, 1 19 

Counts of design paper. 111, 119 
Extra weft cut away, 112, 169, 281 

stitched between face floats, 
113, 116 
., by special ends, 117 
Intermittent, 115 
in two or more colours, 118 
Method of designing, 108, HI, 113, 115, 118 
Modification of ground weave, 1 14 
Persian style of, 125 
Pick-and-pick {see pick-and-pick) 
Reversible tapestry style, 124 

„ w^-face [see reversible weft- 
face) 
Selection of positions for figuring floats, 112 
Solidity of figure in, 110, 111, 119 
Weftod 1-and-l, 108 
„ l-and-2. 111 
„ 2>and-2, 110 
„ 2-and-4, 111 
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Fancy toilet cloths («ee toilet cloths) 
Fast-back toilet cloths {see Marseilles quilts) 
Figuring capacity of jacquards {see jaoquards, 

increasing the) 
Fris6, boucle, or terry pile, 395 
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Gauze and leno fabrics, 220 

Application of colour to, 221, 229, 231, 

275 
Arrangements of threads in, 220 
Beaming the warp for, 228 
Bottom and top douping, 221 
Cellular tennis shirting, 230 
Combinations of gauze and other weaves, 

229, 240, 253 
Combined with plain and warp or weft 

figure, 255 
Comparison of, 227 

Construction of pegi^nc^ plans for, 224, 235 
Denting of, 220, 230, 232, 235, 249 
Distorted weft effects, 244, 246, 252 
Easer or slackener, 223 
Forms of doups, 221 
Heald drafting for, 222, 233, 237, 257 
Heald-knittin.fl[ plan<« for, 250 
Healds used in weaving, 221 
Loom mounting for, 221 



Gauze and leno fabrics — 

Modifications of pure gauze and leno, 229 

Net or spider lenos («ee net or spider) 

Pointed drafting in, 229, 234, 237 

Relative position of healds, 222, 243 

Russian cords, 230 

Setting of doup, 224 

Shaker motions, 225, 227 

Sheds formed in weaving, 223 

Simple cross-over and check patterns, 231 

Structure of, 220, 228 

2-doup ])attcm8, 243 

3-doup patterns, 244 

Use of several back crossing healds and one 

doup, 248 
with extra warp effects, 240, 249 
„ weft effects, 242 
Gauze and leno fabrics. Figured, 258 
Beaming the warp for, 263, 267 
Card-cutting for, 260, 261, 263, 265, 276, 

280 
Combinations of gauze, plain, and warp or 

weft figure, 260 
Combinations of twill and gauze, 267 
Construction of ground weaves for, 262, 

266,272 
Counts of design papf»> for, 260, 265, 266 
Harness drafting for, 260, 261^ 265, 266, 

269 
Madras {aee Madras) 
Method of designing, 260, 261, 263, 265. 

275, 280 
Net-lino styles, 267 
1 -crossing- 1 styles, 260 
l-crossing-2 styles, 263 
l-cro68ing-3 styles, 267 
2-cro88ing-2 styles, 269 
Ordinary jacquard and doup-heald mount- 
ings, 258 
Simplification of designing for, 265 
Special gauze jacquard for {see gauze 

jacquard) 
Styles of, 259 

Styles which require no shaker motion, 259 
Systems of mounting for, 258 
Use of two doup heaJds in, 263 
Gauze imitation in lappet weaving, 324-328 
Gauze jacquard and Inniess, Special, 269 

Airangement of harness, hooks, and needles* 

269 
Construction of ground weaves for, 272 
Inverted hooks in, 280 
Method of designing figures for, 275, 280 

„ douping and easing, 269 
Sheds formed in top douping, 279 
System of card-cutting, 276, 280 

drafting, 269, 279 
Top douping in, 278 



Hairline effects in double-plain stripes, 70, 73, 

78 
Harness and jacquard mountings, Special {ste 

jacquard and harness) 
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Heald drafting {see drafting in healds) 

„ and harness mountings {see jacquard 

harness and heald) 
„ knitting plans, Constrnction of, 138, 250 
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Imitation gauze in tappet weaving, 324-328 

stripes, 143, 144 
in book muslins, 173 
lace, 331 

of embroidery bv swivel, 338, 349 
of weft pile, 382*^ 
Imitation or pseudo-backed cloths, 18 
Advantages and disadvantages of, 18 
Comparative setting of, 21 
of 1-and-l warp backing, 21 
of 1-and-l weft backing, 18 
of 2-and-l warp backing, 21 
of 2-and-l weft backing, 20 
Increasing the figuring capacity of jacquards 

{see jacquards, increasing the) 
Ingrain, Scotch, or Kidderminster carpets, 200 
Application of colour to, 200, 203, 205, 207 
Card-cutting for, 202, 203, 205, 207, 208 
Double-plain jacquard {see jacquard, 

double plain) 
Figuring with the warp in, 207 
Heald and harness draft for, 203, 205 
Intermingling the colours in, 207 
Methods of designing for, 202, 203 
Methods of jNToducing variety in, 207 
produced in double-plain weaves, 200 
Sectional harness tie for, 207 
Reversible 4-ply, 204 
Weft-face, 203 
Interchanging double-weave figuring {see double 

cloths, figured) 
Interchanging double weaves, 63, 66, 69 
Colouring of, 67, 70 
in the warp, 64, 73 
in the weft, 65, 71 
in warp and weft, 67, 70 
Introduction of extra threads, 1 
Inverted-hook jacquards {see jacquards with 
inverted hooks) 



»» 



f» 



tf 



99 



Jacquard and harness mountings. Special, 156 
combined with healds {see jacquard harness 

and healds) 
„ lifting rods or bars, 164, 

181, 197 
„ working comber-boards {see 

working comber-boards) 
compared with ordinary mountings, 156 
for book- muslin fabrics, 170, 175 
for cut and looped pile figuring, 410 
for double-plain cloth {see jacquard, double- 
plain) 
' for fancy toilet cloths, 209, 212, 215 
for gauze fabrics, 259, 269, 283 
for ingrain carpets, 200 



Jacquard and harness mountings. Special — 
for Marseilles quilts, 212, 215 
for Mitcheline or patent satin quilts, 167, 

217 
for tapestry and upholstery cloths, 197, 

199 
for Turkish towelling fabrics, 392, 394 
Increasing the figuring capacity of {see 

jacquards, increasing the) 
Pressure harness {see pressure) 
Sectional jacquard arrangements {see sec- 
tional) 
Self-twilling jacquard {see jacquard, self- 
twilling) 
Split harness or shaft monture {see split 

harness) 
with inverted hooks {see jacquards with 

inverted hooks) 
Jacquard, Double-plain, 200 

Arrangement of threads in, 200 

Card-cutting for, 202 

Connection of hooks and needles in, 201 

Limitations of, 202 

Method of designing for, 202 

Method of drafting in, 200 

Operation of jacquard and comber-boards, 

202 
Jacquard gauze fabrics {see gauze and leno- 

figured) 
mounting, 258, 269 
Madras {see Madras) 
Jacquard harness and heald mountings, 135, 

163 
combined with lifting rods, 197 
for Alhambra quilts, 135 
for book-muslin fabrics, 170 
for damask fabrics {see pressure harness) 
for extra warp figures, 135 
for extra weft figures, 118 
for gauze fabrics, 258 
for ingrain carpets, 203, 205 
for loose-back toilets, 209 
for Marseilles quilts, 212, 215 
for Mitcheline quilts, 217 
for tapestry and upholster}'^ cloths, 194, 

196 
for Turkish towelling fabrics, 392, 394 
for warp pile fabrics, 409, 411, 418, 421, 

428 
for Wilton and Brussels structures, 428 
Limitations in, 135, 164 
Jacquard, Self-twilling, 181 

Arrangement of needles, hooks, and lifting 

bars, 181 
Changing capacity and sett of, 184 
Defect of, 184 
Operation of card cylinder, 184 

„ twilling needles, 183 

Proportions of hooks to needles, 183 
System of designing for, 184 
Jacquards, Increasing the figuring capacity of, 

161 
by combining with a gauze reed, 282 

inverted hooks, 143, 

161 
lifting rods, 164, 197 
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Jaoquards, Increaong the figuring capacity of — 
by combining with ordinary healds {see 

jacquard harness 
and healds) 
pressure healds, 177 
twilling bars, 181 
working comber-boards 

200 
working comber-boards 
and healds, 167, 212, 
215, 217, 410 
Jacquards, Twin, 157, 161, 201 
Jacquards with inverted hooks, 161 
Card -cutting for, 163 
for Brussels and Wilton carpets, 431 
for double plain cloth, 200 
for gauze fabrics, 280 
for reversible warp-rib structures, 163 
for rib or rep quilts, 220 
for Turkish towelling fabrics, 382 
Object of, 162 
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Kidderminster carpets {see ingrain) 
Knotted comber-boards {see working comber - 
boards) 
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Lappet figuring, common wheel system, 296 
Continuous and intermittent combined, 
296,298 
spotting by one frame, 307 
2-frame design, 310 
3-frame design, 314 
4-frame design, 315, 319 
Counts of design paper for, 307 
Features of, 296, 298 
Features to note in, 310, 314, 315 
Imitation lace, 331 
Intermittent 3-frame design, 312 
Length of repeat in, 319 
Limitations in, 296 

Method of indicating a pattern groove, 308 
Methods of indicating figures, 307 

„ producing diversity, 319 

To find the diameter of a wheel, 316 
Varying the lifts of the ground ends, 331 
„ „ „ needle bars, 332 

Lappet figuring, presser wheel system, 320 

Arrangement of teeth in presser wheel, 323 
Continuous 2-frame design, 322, 325, 328 

„ 4-frame design, 326 

in imitation of gauze or leno, 324-328 
Method of indicating a pattern groove, 321 
Styles of presser wheel designs, 321 
To find the length of whip warp, 324 
Waved Russian cords, 328 
Lappet loom mounting, 298 

Common wheel system, 298 
Construction of a common lappet wheel, 
306 



Lappet loom mounting — 

Crossing the needle bars, 315 
Lateral movement of needle bars, 303 
Making needle bars inoperative, 302, 313, 

332 
Maximum concentric width of a groove, 
i 318 

I Methods of increasing length of repeat, 319 

i Modification of wheel for opposite hand of 

j loom, 306, 310 

j Movements in lappet loom, 299 

! Position of reed in, 299 

Presser wheel system, 320 
Relation of movement of shifter frame to 

rotation of pattern wheel, 304 
Relative position of needle bars and pecks, 

311 
Rotation of pattern wheel, 300 
Scotch type of, 298 
I Spacing the needles in the bars, 319 

I Tension device for whip threads, 299 

i Timing of motions in, 300, 302, 304 

Vertical movement of pin and needle bars, 
! 300 

Leno and gauze fabrics {see gauze) 
Limitations in book-muslin fabrics, 171 

double-plain jacquard, 202 
figured gauze fabrics, 268 
heald and harness mountings, 

135, 164 
lappet fabrics, 296 
Madras gauze fabrics, 288 
Mitcheline quilts, 219 
swivel figuring, 345 
Looped or terry pUe, 382, 395, 397 
Loose-back toilet cloths {see toilet cloths) 
Lyon's velvet, 400 
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Marseilles quilts and fast-back toilet cloths, 
211 

Card-cutting for, 21 1 

Counts of design paper for, 213 

4-pick structure, 213 

5-pick structure, 215 

Method of designing for, 211, 215, 216 

Special 5-pick cloth, 215 

System of loom mounting for, 212, 215 
Madras gauze fabrics, 280 

Card-cutting for, 291, 293 

Colouring of, 288 

Complex three-colour design, 292 

Designing for, 287, 291 

Gauze figure on opaque ground, 292 

Methods of varying the density, 288 

Modifications of the structure, 288 

Proportion of cover in, 295 

Single-cover chintzed design, 291 

Structure of, 280 

Reversible in colour, 295 
Mcuiras gauze mounting, 282 

Arrangement of shuttle boxes, 283 

Method of crossing the ends, 283 
„ easing, 283 
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Madras gauze mounting — 

Operation of easing bar, 286 
gauze reed, 284 
picking mechanism, 287 
tug reed, 286 
uptake motion, 287 

System of drafting, 283 
Mitcheline or patent satin quilts, 216 

Application of colour to, 217 

Card-cutting for, 218 

Counts of design paper for, 219 

Method of designing, 218 

Method of loom mounting, 217 

Production of variety in, 219 

Structure of, 217, 219 
Moleskin, 372, 376 
Moquette {see Axminster pile) 
Multiple warp figuring, 146, 198 

in Turkish towelhng fabrics, 394 

in Wilton and Brussels pile structures, 394 
Multiple warp and weft figtu*ing, 187, 190 
Multiple weft figuring, 126, 130 

in ingrain carpets, 205, 207 

in Madras musUns, 292 

in tapestry and upholstery cloths, 191, 194, 
196 
Muslins, Methods of producing figured, 169 

{see also book- muslin, Madras, and lappet) 
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Net or spider lenos, 233, 266 

Bead mounting for, 238 

combined with perforated structures, 244, 
246 

Fancy one-doup, 261 

Features to note in, 236 

Figured, 267 

Heald knitting plans for, 260 

Method of colouring, 234 
„ denting, 236, 249 
„ designing, 236 

Point-drafted, 234 

requiring two doups, 243 

spotted with extra warp, 241, 249 
„ extra weft, 242 

Top and bottom-doup pegging plans com- 
pared, 235 

Use of one doup and several back-crossing 
healds, 248 

Varying the lifts of the standard ends, 237 







Objects of introducing extra threads, 1 
Osman Turkish towelling, 384 



Pegging plans for gauze fabrics, 224, 226 

„ „ treble cloths, 101 

„ „ warp-backed cloths, 16 

Persian style of extra weft figuring, 125 
Pick-and-pick figuring, 120 

Card-cuttmg for, 120, 121, 123, 124 

Formation of ground weave in, 120 

in split harnesses, 167 

in three wefts, 123 

Method of designing, 120, 123 

„ indicating ground weaves, 121 

Multiple weft Persian style, 126 

Reversible tapestry style, 124 

Reversible weft-face {see reversible weft- 
face) 

Weave shading in, 123 

with warp pile figuring, 422 
Piece-dyed cloths, 11, 63 
Pile cutting wires, 396 

Pile fabrics. Chenille or patent Axminster {see 
chenille) 

Features of, 362 

Figured warp {see warp pile figured) 

in which the design is due to colour, 426 

Moquette, or royal Axminster {see Ax- 
minster) 

Plain velveteen, 366 
„ warp pile, 399 

Turkish towelling {see Turkish towelling) 

Warp {see warp pile) 

Weft {see weft pile) 

Wilton and Brussels {see Wilton) 
Planting in extra warp figuring, 146 

„ Wilton and Brussels pile, 427, 433, 

434 
Plush fabrics {see pile) 
Pressor wheel lappet system {see lappet) 
Pressure harness, 177 

Changing the sett of, 179 

Defect of, 180 

Form of the healds, 178 

Method of designing for, 179 
„ drafting in, 179 

Operation of the harness and healds, 179 
Principles of stitching or tying {see stitching) 
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Quilts, Alhambra {see Alhambra) 
Marseilles {see Marseilles) 
Mitcheline or patent <»tin {see MitcheL 

ine) 
Rib or rep, 220 
Varieties of, 219 
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Panne velvet, 399 
Patent Axminster pile {see chenille) 
„ satin quilts {see Mitcheline) 
Pegging plans for double cloths, 44, 69, 61 



R 



Rack and pinion swivel loom {see swivel 

mechanisms) 
Relative position of healds in double cloths, 42 
„ ., „ in gauze weaving, 

222, 243 
„ „ „ in warp-backed 

cloths, 16 
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ReUtive pontion of bealds in warp pile weaT< 

Rep or rib qoihs, 220 

Reversible oentre-stitcfaed doable clothA, 94 
^ figured tapestry cloth, 124, 193 

„ warp-rib fabrics, 163» 220 
warp- backed cloths, 14 
warp-face fignred cloths, 147 
., warp pile cloths, 404 

weft- backed ek>ths, 8 
Reversible weft-face figured cloths, 126 
C:ard-catting for, 129, 131 
Constructioii of weaves for, 128 
Features of, 127 
Method of dadgning in full, 128 
„ „ simplified, 129 

„ strengthening, 130 
Treble-wefted, 130 
Reversible weft pile fabrics, 379 
Royal Axminster pile {see Axminster) 
Rug and shawl fabrics {see reversible weft- 
face) 
Russian cords, 230 

waved, 328 
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Scotch carpets {see ingrain) 

„ lappet wheel loom {see lappet) 
Sectional jacquard and harness arrangements, 
156 
Card-cutting for, 160, 163, 189, 191 
Designing for, 159 
for double-plain cloths, 159 
for ingrain carpets, 207 
for reversible warp-rib fabrics, 163 
for tapestry cloths, 199 
for Turkish towelling fabrics, 394 
for warp pile fabrics, 419, 421, 423 
for Wilton and Brussels pile structures, 

429 
Object of, 156 

Special connection of hooks and needles, 
158 
draft of the warp threads, 159 
tie of the harness, 157 
SeU-twilling jacquard' {see jacquard, self- 

twilling) 
Setting of backed cloths. Comparative, 18 
Shading weaves in pick-and-pick figuring, 123 
Shaft monture {see split harness) 
Shaker motions, 225, 227 
Slackener or easer, 223 

„ „ for warp pile, 402 

Special jacquard and harness mountings {see 

jacquard and harness) 
Split harness or shaft monture, 164 
Cardcutting for, 165, 167 
Double and treble-scale, 165 
Object of, 164 

Operation of lifting rods, 164 
Pick-and-pick figuring in, 167 
Prevention of long floats, 166 
Specially arranged for tapcHtry cloth, 197 
System of designing for, 165 
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Spotting In double frfain doths, 75 
StHchii^ doabfe ckiths, 25, 26 

bv interchanging the threads. 65. (39, 75, 
'81 

by means of catting threads^ 68 

Defective methods of, 51 

Doable, 4, 41, 46v 47 

Effect upon nombcr of bcalds, 45 

Features in, 47 

in irregular order, 48. 57. 60 

in plain or alternate order. 34. 47, 63 

in sateen order, 31, 34, 37. 41. 44. 46, 47, 
51.55 

In twOl order, 28; 33, 35, 42, 46. 51, 52 

on altemate threads. 31. 38. 49 

on ccmsecutive threads, 36 

Relative firmness in. 5, 34 

wadded with warp, 91 
„ weft, 88 

Warp and weft methods compared, 27, 36 

wefted in even picks, 36 

with centre endis, 93 
„ picks, 95 

Stitching or tying. Principles of, 2, 26 

by means of special ends, 93, 117 
„ ,. picks, 95, 144 

Defective methods of, 6 

Double, 4 

Effect of, on number of threads in repeat, 
4 

in cut double cloths, 65, 68 

in centre-stitched double cloths, 93, 95 

in extra warp figuring, 137, 144 

weft figuring, 113, 116, 117 

in irregular ordier, 6 

in plain or altemate order, 6 

in sateen order, 4, 6 

in treble cloths, 98 

in twill order, 3, 4 

on two consecutive threads, 5 

Production of pattern by, 137 

Relative firmness of, 5 

Selection of suitable positions for, 2 
Stitching warp-backed cloths, 13 

Effect of, on draft, 18 

„ number of threads in repeat, 

16 

in irregular order, 16 

in plain order, 15 

in sateen order, 15, 16 

in twill order, 14, 15 

Method of selecting the ties in, 16 

on altemate picks, 15 

on two consecutive picks, 16 

wadded with weft, 23 

with special weaves, 17 

with stripe face weaves, 18 
Stitching weft-backed cloths, 7 

Defective methods of, 9, 11 

Effect of, on draft, 12 

„ on number of threads in repeat, 
10 

in irregular order, 1 1 

in plain order, 10 

in sateen order, 8, 9 

in twill order, 7, 9 
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Stitching weft-backed cloths — 

Method of selecting the ties in, 11 
on alternate ends, 9 
on two consecutive ends, 9 
wadded with warp, 21 
with special weaves, 12 
with warp-face weaves, 10 
Stripe weaves backed with warp, 18 

„ „ „ weft, 12 

Swivel figuring, 334 
All-over, 346 

Card-cutting for, 337, 342, 343, 346 
Comparison with embroidery, 335 

„ „ lappet figuring, 335 

Detached swivel figures, 337 
Imitation of embroidery, 338, 349 
in combination with ordinary figuring, 343 
in one kind of weft by two shuttles, 344 
Purpose of, 334 
Special style of, 339 
with two or more wefts, 341 
Swivel mechanisms. Power loom, 349 
All-over figuring style, 349 
Circular style, 358 
Formation of intermediate figures, 337, 

358,360 
General description of movements, 336 
Limitations of, 345 
Rack-and-pinion style, 355 
Relation of pitch of shuttles to repeat of 

jacquard, 336 
Tensioning of swivel weft, 351, 362 
which govern picking of fly shuttle, 353, 

354,356 
which operate swivel shuttles, 351, 354, 

358, 360 
which raise and lower carrying frame, 351, 

354,356 
Systematic construction of double cloths, 55, 
57,59 



Tapestry and upholstery cloths, 186 

Application of colour to, 186, 187, 190, 194, 

195, 199 
Card-cutting for, 124, 189, 191, 193, 194, 

197, 199 
Classes of, 186 

Counts of design paper for, 194, 195 
Double and treble-plain, 187 
Heald and harness draft for, 194 
in double plain and weft or warp figure, 

154, 190 
in warp pile {see Wilton and Brussels pile) 
Method of designing for, 193, 194, 195, 199 
Pick-and-pick wefted, 120, 167 
Reversible, in pick-and-pick wefting, 124 

Tapestry and upholstery cloths, Warp-face, 198 
Sectional harness tie for, 199 
Method of designing for, 199 

Tapestry and upholstery cloths. Weft-face, 191 
Figuring with the harness threads in, 193 
Heald and harness draft for, 194 
Intermingling of weft colours in, 194 



Tapestry and upholstery cloths, Weft-face — 
Reversible and non-reversible, 193 
Special jacquard and harness mounting 

for, 196 
Specially, stitched, 195 
Tapestry pile carpets, 437 

Beaming the pile warp for, 442 
Bleeding of colours in, 438, 443 
Comparison with Brussels and Wilton struc- 
tures, 437 
„ „ chenille Axminster struc- 

ture 444 
Cut pile cloths, 443 
Dipping the printing pulley, 440 
Formation of double shed in, 443 
Heald drafting for, 442 
Method, of designing for, 438 

„ weaving, 443 
Particulars of, 443 

Preparation of pile yarn for printing, 438 
Printing drum, 438 
„ operation, 440 
„ pulley, 440 
Process of rubbing, 441 
Processes that foUow printing, 441 
Scale-board, 440 

Sizes of printing drums, 438, 439 
Structure of, 442 
Terry or looped pile, 382, 395, 397 
„ motions, 385 

„ towelling {see Turkish towelling) 
Toilet cloths. Fancy, 208 
Classification of, 209 
Fast-back {see Marseilles quilts) 
Half-fast back, 210 
Harness and heald mounting for, 209 
Loose- back, 209 
Method of designing for, 209 
2-pick structure, 209 
3 and 4-pick structures, 210 
Top and bottom douping, 221, 235, 278 
Treble cloths, 2, 96 
Advantages of, 96 
arranged 1 face, 1 back, 1 centre,' 96, 101 

1 face, 1 centre, 1 face, 1 back, 
104 

2 face, 2 back to 1 centre, 105 
Construction of drafts and pegging plans 

for, 101 

Methods of designing for, 99, 101 
Stitched by means of backing ends, 106 
Systems of stitching, 98 
with centre fabric as wadding, 106 
Treble-plain figured cloths, 187 
Treble-scale harness {see split harness) 
Treble- wefted figured reversible cloths, 130 
Trevete, 396 
Turkish towelling fabrics, 382 

Application of colour to, 387, 389, 391 
Beaming the warps for, 387 
Card-cutting for, 393, 394 
Comparison with true warp pile, 395 
Counts of design paper for figured, 393 
Designing for figured, 392, 393 
Double-face weaves, 383, 384, 391 
Features of, 382 
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Turkish towelling fabrics — 

Figuring with one series of pile threads, 

393 
„ two series of pile threads, 

391 

Formation of the pile in, 382 

Heald-and-hamess mounting for, 392, 394 

Mechanisms used in weaving, 385 

Methods of heald-drafting and denting, 
385 

Mixed colour effects in, 394 

Movement of reed in weaving, 387 

Object of terry motion, 382 

Ornamentation of, 387 

Osman structure, 384 

Particulars of, 385 

Sectional jacquard arrangement for, 394 

Single-face weaves, 384, 393 

Stripe and check dobby patterns, 389 

Tension on pile warp, 387 

Weaves used for, 384 

with cross-borders, 385, 387, 389 
Twin jacquards, 157, 161, 201 
Tying or stitching {see stitching) 
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Upholstery and tapestry cloths {see tapestry) 
Utrecht velvet, 402, 405 
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Velvet {see warp pile) 

Velveteen {see weft pile) 

Vertical hairline in double plain, 70, 78 

Vesting styles, 75, 153 
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Wadded cloths. Warp- backed, 22 

Weft-backed, 21 
Wadded double cloths, 88 

Arrangement of threads in, 88 
Drafting in healds, 92 
Object of, 88 
with warp, 91 
with weft, 88 
Wadding threads. Backed cloths with, 21 

Double cloths with, 88 
in toilet cloths, 209 
in Marseilles quilts, 211, 215 
Warp-backed cloths, 13 

Advantages and disadvantages of, 13 

Arrangements of ends in, 13 

Beaming and drafting, 15 

Combination of single and warp-backed 

weaves, 147 
Figured reversible, 147 
Imitation or pseudo {see imitation) 
Method of designing, 13 

„ selecting ties for, 16 
Position of healds in, 15 
Reversible, 14 
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Warp-backed ctoths. Setting of, 18 

Special examples of, 17 

Standard weaves in, 16 

Stitching {see stitchhig warp-backed cloths) 

wadded with weft, 22 

with backing endJs interwoven with wad- 
ding weft, 23. 

with stripe face weaves, 18 

with warp pile face, 403 
Warp-face figured reversible fabrics, 147 

„ weaves backed with weft, 10 
Waved Russian cords, 328 
Warp pile fabrics, 395 

Astrakhan, 403 

„ imitation, 405 

Classification of, 398 

Cok>uring of, 406 

Comparison with Turkish towelling. 395 

Construction of weaves for, 400 

Double-piush weaving, 404 

Form of the pile wires, 396 

Formation of the pile, 395 

Ground weaves for, 397, 399, 400, 407 

Hand -cutting wires, 396 

Heald-draftmg for, 400, 407 

in cut and looped pile, 404, 406 

Length of the pile, 396 

Lyon's velvet, 400 

Materials used in, 395 

Ornamentation of, 405 

Power cutting wires, 396 

Printing and embossing, 405, 406 

produced without wires, 405 

Ratio of threads and wires, 397 

Reversible, 404 

Slackening bars for, 402 

Structure of, 397 

Take-up of pile warp, 397 

Utrecht velvet, 402, 405 

with all the pile over each wire, 398-401 

with backed and double foundation cloths, 
403 

with half the pile over each wire, 402 

with the pile fast, 399, 400, 401, 402, 404 

with the pile loose, 398, 400, 401, 403 

with two heights of pile, 404, 406 

with 2 picks to each wire, 398, 402 

„ 4 „ „ 401,403 

Warp pile fabrics, Figured, 408 

Card-cutting for, 410, 412, 415, 417, 418, 

419, 420, 422, 424, 425 
Combination of cut and looped pile, 408, 424 

pile and double plain cloth, 
419 
figured warp rib, 

417,424 
weft figure, 423 
Counts of design paper for, 409, 415, 41 7, 425 
Creeling of pile threads, 411, 427 
Heald and harness drafts for, 409, 411, 418, 

421, 425 
in which the design is due to colour, 426 
Method of designing for, 409, 411, 414, 418, 

420, 422, 425 
Methods of card saving, 410, 412 
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Warp pile fabrics, Figured — 

on ordinary weave ground, 410 

on double-plain silk crepon ground, 420 

Reflection of light from cut and looped 

surfaces, 408 
Sectional jacquard arrangements for, 419, 

421, 423 
Tapestry pile carpets {see tapestry pile) 
Variation of ground structure in, 412 
Wilton and Brussels pile structures {see 

Wilton) 
with pile threads bound in on back, 415 
„ „ extra, 411 

„ yf interweaving in ground, 

415, 417 
Working comber-boards for, 410, 429 
Warp pile fabrics. Stripe and check, 406, 407 
Weft-backed cloths, 7 , 

Arrangements of picks in, 7 
Defective conditions in, 6, 9, 11 
Figured reversible {see reversible weft- 
face) 
Heald drafting for, 9, 12 
Imitation or pseudo {see imitation) 
Method of designing, 7 

„ selecting the ties for, 11 
Piece-dyed coatings, 11 
Reversible, 8 
Setting of, 18 
Special examples of, 12 
Stitching {see stitching weft-backed cloths) 
with standard twill and hopsack weaves, 9 
with stripe face weaves, 12 
with wadding ends, 21 
with warp-face weaves, 10 
Weft-face figured reversible fabrics {see revers- 
ible weft-face) 
Weft pUe fabrics, 362 
Astrakhan, 377 

Changing the density of the pile, 369 
Colouring of, 371 
Corded velveteen, 373 

„ „ cutting, 374, 376 

,» „ fiom plain velveteen 

weaves, 375 
Cutting by hand, 365, 374, 376 

„ machinery, 375 

Density of the pile, 368 
developed in different colours, 37 S 
Dogskin, 378 
Fastness of the pile, 371 
Form of cutting knife, 364 
Formation of courses or races in, 367 
„ pile in, 363 

J, rounded cords in, 374, 375 

Imitation of, 382 
Length of the pile, 368 
Mo<£fication of ground weave, 377 
Moleskin, 372, 376 
Number of tufts per square inch, 36)1 



Weft pile fabrics. Particulars of, 376 

Plain velveteen, 366 

Preparation of the cloth for cutting, 365 

Processes of finishing and dyeing, 365 

Purpose of alternate binding of ends, 367 

Reversible, 379 

Tabby or plain-back, 366 

Twill-back, 371, 374 

Weaves which simplify the cutting opera- 
tion, 372 

Weft plushes, 377 

with coloured check foundation, 371 

with 2-and-2 twill foundation, 372, 374 
Weft pile fabrics, Figured, 379 

Card-cutting for, 380 

Counts of design paper for, 380 

Disposal of surplus weft in, 379 

Figured cords, 381 
„ velveteens, 379 

Methods of drafting designs, 380, 381 

Styles of design suitoble for, 379, 381 
Wilton and Brussels pile structures, 426 

Card-cutting for, 430 

Carpet and upholstery cloths compared, 
426, 427 

Comparison of, 426 

Comparison with tapestry pile, 437 

Counts of design paper for, 432 

Creeling of pile tlureads, 427 

Dead threads in, 435 

Development of colours in cut and looped 
pUe, 436 

Distinguishing features of, 426 

Formation of double-shed, 432 

Heald-and-harness mounting for, 429 

Inverted hooks in jacquard, 431 

Length of pile threads in, 427 

Method of designing for, 428, 433 

Moresque effects in, 435 

Order of denting for, 429 
„ shedding for, 432 

Particulars of, 432, 433, 434, 435, 437 

Planting, 427, 433, 434 

Sectional jacquard arrangement for, 429 

Sizes of maclunes used, 430 

Structure of Brussels pile, 432 
„ WUton pile, 431 

System of loom mounting for, 428 

3-frame Wilton cloth, 434 

4-frame Brussels cloth, 432 

5-frame WUton cloth, 428 

6-frame mounting, 431 
Working comber- boards, 167 

for Brussels and Wilton pile fabrics, 429 

for looped and cut pile figuring, 410 

for Marseilles quilts, 212, 215 

for Mitoheline or patent satin quilts, 217 

in conjunction with healds, 212, 215, 217, 
410, 429 

in double plain jacquard, 200 
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